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. EXECUTIVE SUMMARY -

E1.0 INTROD‘UCT-I.ON o

- This cleanup venﬁcatlon package (CVP)/ciosure report documents comp!etron of

remedrai actron for the 116- N 3 Trench, Cnb and. Pipehne The 116-N- 3 Crib and :
Trench are also referred to as the 1325-N quurd Waste Dlsposal Facrllty or the '
1325-N Crib and Trench The portron of the 116-N 3 prpehne mcluded in this . i
CVP/closure report is rdentrt" ed in the Waste Infermatron Data System (W IDS) as

- 400-N-63:1. Also mcluded in thls CVP/ciosure report isa plpehne bypass structure

Aithough |t was never put |nto service for waste transfer actt\nties the removal of the |
plpehne bypass structure is included in this CVP/ctosure report The bypass structure
ran paraltel to the prpe!rne and was connected to the southwest: end of the crib..

Because the: plpelrne bypass structure never handted waste, lt IS not conSIdered a

'waste site and as such does not have a WEDS |dent|f fer beyond rts assocratron w1th the .

116-N-3 Cnb However ati of these site components (cnb trench prpeline and bypass_

‘ structure) compnse the Resource Conservatron and RecoveryAct of 1976 (RCRA)
lpermltted waste treatment storage and dlsposat (TSD) unit. For| purposes of the
- CVP/closure report and consistent with the permitted TSD srte;des.rgn_atron,- the . .

116-N-3 Crib and Trench, the ‘tO‘O-N—GS:t_ ;.Pipetin;e,_ and the .bypa:ss,str'uct-ure are

- collectively referred to as the 116-N- -3 site throughout this CVP/closure report. The

116-N-3 site'is Iocated within the 100- NR-1 Operable Unrt in the 100 Areas of the -
Hanford Site in southeastem Washmgton State.

The 116- N-3 Crlb was burft in 1983 to reptace the 116- N- 1 Cnb and was used tor the :
'drsposal of N Reactor coohng water The 116-N-3 Trench was put into servrce rn
- September 1985 to prov;de addrtronai d!sposal capacrty The 116-N 3 Crlb then

became the primary llqwd drsposal facrirty for the N Reactor and the 1 16-N- 1 Crib was
taken out of servrce The plpeiine included in thrs CVP/cIosure report Includes a 0. 9 -m_ |
(36-in. )—dlameter prpehne that transported N Reactor cooling water efﬂuent from the |
116-N-1 drversron box to the 1312 N emergency basin drversron box and 1o the ,

116-N-3 Crib. Remedial action objectrves, remedral action goals, and closure
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performance standards for the 116-N-3 site were establishied by the U.S. Environmental
Protection Agency (EPA) and the Washington State Department of Ecology (Ecology),
in concutrence with the U.S. Department of En_ergy,' Ri.chla-nd Operations-Ofﬁce' ‘
(DOE-RL). These goals and objectives are documented in the T00-NR-1 Interim

- Remedial Action Record of Decision (ROD) (Ecology 2000) and the Remedial Desrgn

Report/Remedial Actiori Work P]an for rhe 100 NR-1 Treatment Storage and Drsposal B |
Units (RDR/RAWP) (DOE—RL 2000) Closure pérformance standards are. documented _‘

in the 100-NR-1 Treatment, Storage ano’ Drsposal Units Corréctive Measures

Study/Closure Plan (CMS/CP) (DOE RL 2002a) Permit condltlons Were establ:shed |n | |

| the Hanford Faclhty Dangerous Waste Permit (Eco!ogy 1994) The ROD (Ecology

2000) states that EPA Ecology, and DOE e!ected {6 coordinate response actions under

RCRA closure, RCRA corrective actlon and Comprehens:ve Environmental Response
Compensation, and Lrabr!rty Act of 1980 (CERCLA) remedial actlon By applymg

CERCLA authonty concurrently W|th RCRA closure and corrective action requn'ements

EPA and Eco!ogy are able to address all regu!atory and envsronmentaf obhgatrons at
this operable unit as effectrve!y and eﬁrcrently as posslb!e The ROD does not preclude |

or supercede closure comphance condltlons mciuded in the RCRA permlt

Based on consideration of the requ;rements of RCRA and CERCLA, detalied analysrs
of the alternatives, and public comments, the: Tri-Parties have selected the =
remove/dispose alternative under a rural-residential land-use scenario for the =~
116-N-3 TSD unit. The selected remedial action for the 116-N-3 site included

(1) excavating the site to the extent required to meet specified soil cleanup levels,

(2) disposing of contaminated excavatlon materials at the Environmental Restoratron
Disposal Fac:hty at the 200 Areas of the Hanford Slte ‘and (3) back’r" lllng the site wrth

clean soif to the average adjacent grade elevation. Excavation was driven by remedial

action objectlves for direct exposure protectlon of groundwater and protectton of the

Columbia Rrver For the respectwe pomts of compllance remedlal action goals (RAGs)- |

were estab!lshed to 1dent1fy radronuchde and nonradionuclide contamlnants of concern '

(COCs). Waste site COCs identlf ed through process know!edge were llsted in the "

Sampling and Analysis Plar for the 1 00-NR-1 -Treatment, Storage, and Drsposa! Umts |
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During Remediation-and -Clo_se.OL;t'(DOE_—RL_-2002}:_)). “The COCs for this site consistof -
the following: '

o Americium-241
e Cesium-137

« Cobalt-60

* Europium-154 -
. Europium-155
o Tritium (H-3)
e Nickel-63

« Pluionium-239/240
e Strontium-90
. MercLlry B '
e Nitrate

E2.0 RESULTS

~ Site excavation and waéte disposal activities are cempletie, and the: e’_xpos‘ed surfaces
“have been sampled and énalyzed to verify attainment of the RAGS The. primaf'y L
statistical calculation used-to support cleanup verification is the 95% upper confidence
limit (UCL) on the arithmetic mean of the data. The 95% UCL_vaiuesffor e’abh COC -
were computed for each decision unit by combin.ing the analytical results forthe trench,
crib, and --pi-';ﬁeiine. veriﬁ-cation'-sampﬁng.(Sectio.n 4.4}'(&9., for the s:ha.[i'e'w. and déep S
~zones, and overbur_den.)., In. summary, the anaiyti_ca!- results for the crib, trench; and
pipeline shél!o_w zones were combined to determine the 95% UCL result for the sh‘aﬂow‘
zone decision unit. ‘Likewise, the analytical results for the crib and trench deep zones |
were combined to determine the 95% UCL resutt for the deep zone decision unit, 4: Since
only the pipeline had-an overburden, combining of analytical data did not take place for
the overburden decision unit. Appendix C shows the 95% UCL calculation brief forthe
- combined 116-N-3 Trench, Cri_b, and Pipeline. Individ'ual 95% UCL calcuiation briefs
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were alsej"-cemple'-t'ed for the trench; crib, and pipeline, evaluated separately. Fachof =~ K

process, and are archived in the Environmental Restoration Contract {(ERC) Project
files. | | R

At the completion of the remedial action, the total excavatien was approximately -
21,980 m? (236,590 ft?) in area. Approximately 140,270 metric tons (154,578 tons) of
material from the site were disposed of at the Environmental Restoration Disposal - .-
Facility. Figures 2 and 3 ilustrate the pre- and post-remediation topograph plans of the
entire 116-N-3 waste site (i.e., trench, crib, and pipeline and bypass structure).. On
Figure 3, the post-remediation boundary is represented by the bold border. As specified
in the ROD and closure plan, soils were removed beneath the crib and the.

“.contaminated portion of the trench to a minimum of 1.5 m (5 ft) below the engtneered

structures. Because N Reactor effluent percolated into the soil column before reaching

the end of the trench, a large portion of the trench did not require remediation.

Cleanup verification samples from the trench were collected from the contaminated

portion of the trench. The distinction between contaminated and uncontam'inete'd

portions of_ the trench was established through a separate sampling effort-

(transition zone). Figures 2-and 3 show the location of Lthe transition zone of the trench.
Also shown are three dams, included on the trench -=po-rtion of the 116-N-3 site.- These. - -
three dams divided the treneh into four equal sectione. . Thi_s- was done in order to

.control the flow of efﬂu_en-t-'by' allowing the first trench segment to fill before the effluent .

progressed to the next segments. In reality, only the first 226 m.(740 ft) of the 116-N-3 .

Trench was used because effluent levels never rose high enough to cross the first dam.

Results-of tl_'ie sampling, Iabore.tory analyses, and data evaluatiens-for the 116-N-3 site.. -
indicate that all remedial action objectives and goals for direct exposure, prbtect-ion of .

groundwater and protection of the Columbia Rtver have been met (see Table ES- 1)

~ The fo]lowmg sections discuss these results.
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PN Tabie ES-1. Summary of. Cleanup Verification Results for the 116-N-3 Site.
g . " Remedial

. I TR . . Action

lgegula_tory Requirement | Remedial Action Goals Results Objectives Ref.
' . Atta:r_l_ed‘?
Direct Exposure — 1. Aftain 15 mrem/yr dese rate .~ |1. Maximurn dose rate caicuiated by _ o
Radionuciides - above background over RESRAD is 5.95 mrem/yr (not Yos a
1,000 years.. - ‘agcounting for clean backfill) and - o _
o St - overburden is 1.11 mremfyr.

Direct Exposure — 1. Aftain individual COC RAGs. 1. Al individual COC concentrations 7 \'\Yes" : b
{Nonradionuclides : : ' C S are below the RAGSs. : Sk '
_|Meet Nonradionoclide Risk [1.  Hazard quotient of <1 for. - . Ail.-hazard quotlents are below 1. - b

Reguirements noncarcincgens. 1. )

I2.  cumulative hazard guotient of 2. ':Cumulattve hazard quottent for the b
- -<1 {for. noncarcinogens, srte and for overburden are <1. i Ve :
: . . = "~ Yes
3. ‘Excess cancer risk of <1 x 10° 3. Excess cancer risk formd:wduai b
for individual carcinogens. carcinogens are all less than 1x 105.
4. Attaina tota! excess cancer risk  [4. . Total excesfs.:canc'er risk for the site b
- ©oof<ix 10 for carcinogens. and overburden are below 1 10‘5 '
GroundwaterjRiyer 1. ‘Aftain single-COC ,grour_ldwate_r';.' 1. All smg!e-COC groundwater and. c
Protection — Radionuclides and river protection RAGs. river RAGs have been attained.
o |2. " Attain National Primary Drinking {2. “All organ-specific dose rates are
Water Standards: 4 mremfyr below the 4 mremlyr dose rate flmlt o
. (betafgamma) dose rate to-target . :
receptorforgans. _ :
o~ 13, Meet drinking water standards 13, The a!pha actlwty is 0 pCl/L for all Yes
' : i for. alpha emitters:- the more _years. .
' * stringent of 15 pCifl. maximum - c
. gontaminant level or 1/25th of the
derived concentration guide for
- ‘DOE Order 5400.5. " . : o F
4, Meet total uranium; standard of |4, lsotoplc uramum is not a COG for o1
_ e 21.2pCill. _ -] ihis site. R

Groundwater!Rlver 1. Attain individual nonradionuclide - {1. - All the groundwater and:river RAGs . .

Protection — groundwater and river cleanup | have been attamed . Yes b
-tNonradionuchides _ .reqwrements _ R C

Other supporting 1. Sample variance calculation (Append:x C).

] Information a2 Sampie locationt design (Appendpc ).

2116-N-3 Combined Trench; Crib, and Prpel' ne RESRAD Calculation, 01 OON-CAZVOD5S, Rev. 2, Bechtel Hanford, Inc., Richland, Washington. '
®#16-N-3 Combined Trerich, Crib, and prelme Cleanup Venﬁcatron 95/ ucL Cak:ufafions 01 OON—CA-VOU58 Rev. 0, Bechte! Hanford, inc.,

Richland, Washington:

£116-N-3 Commbined Trench, Crib, and Prpeﬂne Companson to Drinking Water Standam’s 01 OON CA VODSO Rev. 0, Bechtel Hanford e,

Richiand, Washington.

9716-N-3 Trerich Shallow Zone Varance Calculation, 0100N-CA-V0041, Rev. G Bechiei Ham‘ord inc,, Rlchland Washmgton and 116-N-3 Cnb
- Shallow Zone Pilot Study Sample Variance Caloulation, 0100N-CA- VOGSS Rev! 1, Bechtel Hanford, [no Richiand, Washington.
®116-N-3 Tranch Pilot Study (Variance) Sampling to Support Decision Statement #3 Sample Design, 0100N-CA-V0030, Rev. 0, Bechtet Hanford
Inc., Richland., Washington; Shalfow and Deep Zone Sample Dasign for the 1 16-N-3 Trench, 0100N-CA-VO040Q, Rev. 1. Bechtel Hanford; Inc.;

R:chland Washingtor; 176-N-3 fo:116-N-1 Pipeline énd Bypass Coridor Sample Deésign, 0100N-CA-V0044, Rev.. +, Bechtel Hanford, Inc., ‘
Richland, Washington; Cleanup Verification Sampling of Overburden from the 116-N-3to 116-N-1 Pipaline and Bypass Comidor, 0T00N-CA-V0048,
Rev. 0, Bechtel Hainford, Ine:; Richland, Washington;-and 116-N-3 Crib Varrance and Closeout Sample Design, 0100N-CAV0049, Rev. O Bechtel
Hanford, Inc., Richland, Washmgton '

‘Note: The table above reflects an assessment of the site ds a whole {i.e., cnb trench, and ptpehne} The cnb trench and pipeline were. also
assessed agalnst the RAGs individually. Individual calculation briefs were also completéd for the crib; french, and pipeline. The cnb trench and
pipefine each met all.of the RAGs listed above on an; 1ndw1dual basis. Calculahon references are inclided in Seotfon 9.0,

™
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E2.1 DIRECT EXPOSURE SOIL CLEANUP STANDARDS
E2.1.1 'fﬁédionucﬁdes

The ROD (Ecology 2000) developed in complrance wrth the’ "Natronal Orl and

. Hazardous Substances Pollutron Contmgency Plan" (NCP) (40 CFR 300),
_expresses the RAG for drrect expostire to radionuclides in terms of an’ allcwable

' _radratron dose rate above background (i.e., 15 mrem/yr). The total rd_ose rate above -

background, considering all radiohu_cli_de“COCs and pathway_s,"'was predicted from .
the RESidual RADioa‘cti_vlty_(RE_SRAD) dose assessment model (ANL 2002).

The rural-residential scenarro used in RESRAD modellng is s1mrlar to that used for other
100 Area CVPs, except as specrfled in the RDR/RAWP (DOE -RL 2000) Contamlnated

- groundwater is not used for dr:nklng, |rr|gat|on or any other use ~The results mdlcate

that the max:mum dose rate above background from the site and overburden i is

.. 5.95 mrem/yr and 1.11 mrem/yr, respectrvely, and would oceur. at present (year 2002);

this dose rate decreases to 1.58 x 102 mrem/yr and 5.06 x 10 %% mrem/yr, respectively,
in 1,000 years. The majority of the maximum dose ratei is due to cobalt—60 and

~ cesium-137. The estimated toiai dose rate in the year 2018 from the slte ls

222 mrem/yr and 0.18 mrem/yr in the overburden The 20‘1 8 date corresponds to the ‘

30- -year site cleanup s_chedule _of the Hanford Federal Ea:crhty-Ag,reement and Consent

Order (Ecology et al. 1998). m'l'otal'dos'e rate estirnates never exceed 'the direct

- exposure RAG of 15 mremlyr above background In addlt:on -each mdrvrduai

B component of the 116- N 3 site (i.e., crib, trench, and prpellne) was assessed separately o

for RAG attainment. Total dose rate estlmates for each site component never exceeded.

the 16 mrem/yr drrect exposure RAG.

Although the RAG for radronuclrdes is expressed in: terms of radlatron dose the

: CVP/closure report also includes radionuclide excess lifetime cancer risk estrmates as - : | _
addrtional mformatron The NCP (40 CFR 300) presents'a target range for residual sk

of 10* t0 10°%. The RESRAD model calculated the fotal excess cancer risk for’

ra_dlonucllde_s. Because of radioactive decay, the risk associated with radionuclides
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decreases over time. Based on RESRAD results, the excess lifetime cancer riskis |
Jlargest, 5.81 x 10™ from the site and 7.16 x 107 in the overburden, both-at. present
(year 2002), and decreases to 3.53 x 10°% from the site and 1.37 x 10 % in the -
-overburdenin 1,0(_)0 years. The estimated exce_ss_cancer nsk_due to rad;onuci.-ldee in
the year 2018 is 2.99 x 10°% from the site and 1.13 x 10% in the overburden.

E21.2 N’onra.dienu'c.lides . |

The nonradionuclide COCs are mercury and nitrate.” All 'hcn-radiOn-u'cfide' coC

- concentrations are below the RAGs for direct exposure.

With respect to noncarcinogenic risk, the individual and cumulative hazard'quotiehfs for
-COCGCs with noncarcinogenic effects are below the correSpondmg RAGs (a hazard
quotient. of 1.0 in both cases) Wxth respect to carcmogemc nsk mercury and nitrate are
 not consndered carcmogens Therefore the excess lifetime cancer risk es’tlmates for the:
shallow zone (0 to4.6m15 ft]) are beiow the rlsk limit for individual COCS of 1 X 10 A
The total excess [ifetime cancer risk estlmate IS also below its correSpondmg risk. firnit of :
1x107”, o |

E2.2 PROTECTION OF GROUNDWATER AND THE RIVER
- E2.2.1 Radionuclides

The estimated radionuciide dose rate via the groundwater and river pathways is below.
the RAG of 4 mrern/yr for beta and gamma emitters. ' The rural-residential scenano
used in RESRAD modeilng is similar to that used for other 100 Area CVPs, except es
specified in the RDR/RAWP (.DOE-RL 2000). Contaminated groundwater is not used
for drinking, irrigati_on; or any other use. The RESRAD model predicts that alpha
emitters will not reach gro'u_ndwater within 1,000 years; therefore, they meet drinking’ '
‘water standards for alpha emitters per DOE Order 5400.5 based on the more stringent -'
maximum conteminaht levet of 15 pCi/L. or 1/25th of the derived cohcentraﬁon guide. In

summary, all radionuclide RAGs for protection of groundwater and the Columbia River
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have been met. Agam each individuat component of the 116-N-3 site (| e., crib, trench,

and pipeline) was assessed separately for RAG attatnment Each site component met

all radionuclide RAGS for groundwater and river protectron

E2.2.2 ‘Nonrad_ionuclides; :

~ Based on comparison with groundwater and river protection ’PA_GS and RAOS, cleanup |

verification results indicate that residual concentrations of nonradionuclide COCs

(i.e., mercury and nitrat_e).;_ar;e protective of groundwater and the river. .- -

E3.0 -:-WASTE:SITE RECLASSIFICAT!ON,

The site. meets closure performancelcleanup standards and has been rec!asssfzed as -

'“lntenm closed out” in accordance w1th the Hanford Federal Facmty Agreement and

Consent Order (Ecofogy et al. 1998) and the Waste Slte Rectassnflcation GUIdehne
TPA-MP-14 (RL~TPA—90 0001) (DOE -RL 1998) A copy of the waste sute '
reclassification form is mcluded as Attachment ES-1.

ES8
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Attachment ES-1
Waste Site Reclassification Form
Date Submitted: Operable Unit(s): 100-NR-1 Control Number:
11/18/02 2002-055, Rev. 0
Waste Site ID: 116-N-3 Trench, Crib, and
Originator: 100-N-63:1 Pipeline Lead Agency: Ecology

R. A. Carlson
Type of Reclassification Action:

Phone: 372-9632

Rejected O
Closed Out O
Interim Closed Out [
No Action O

This form documents agreement among the parties listed below authorizing classification of the subject unit as
rejected, closed out, or no action and authorizing backfill of the site, if appropriate. Final removal from the National
Priorities List (NPL) of no action or closed out sites will occur at a future date.

Description of current waste site condition:

Remedial action at the 116-N-3 site has been performed in accordance with remedial action objectives and goals
established by the U.S. Environmental Protection Agency and the Washington State Department of Ecology
(Ecology), in concurrence with the U.S. Department of Energy, Richland Operations Office. The selected remedial
action involves (1) excavating the site to the extent required to meet specified soil cleanup levels, (2) disposing of
contaminated excavation materials at the Environmental Restoration Disposal Facility at the 200 Areas of the
Hanford Site, and (3) backfilling the site with clean soil to adjacent grade elevations. The CERCLA excavation and
disposal actions have been completed; RCRA TSD closure actions are pending.

After this waste site is backfilled, a Certification of Closure shall be prepared for this site by an independent professional
engineer and shall be submitted to Ecology. A Certification of Closure Acceptance Letter signed by Ecology shall be
issued for the reclassification control number for this waste site to complete the RCRA TED closure requirements.

Basis for reclassification:

The 116-N-3 Trench, Crib, and 100-N-63:1 Pipeline have been remediated to meet the closure
performance/cleanup standards specified in the 100-NR-1 Interim Remedial Action Record of Decision, Washington
State Department of Ecologly, Olympia, Washington, and the 100-NR-1 Treatment, Storage, and Disposal Units
Corrective Measures Study/Closure Plan. Remedial action was performed to protect for direct exposure from
shallow zone soils (i.e., surface to 4.6 m [15 ft] deep) and to protect groundwater and the Columbia River. The
basis for reclassification is described in detail in the Cleanup Verification Package/Clzan Closure Report of the Soil
Column of the 116-N-3 Trench, Crib, and 100-N-63:1 Pipeline (CVP-2002-00002), Bechtel Hanford, Inc, Richland,

Washington.

The cleanup verification package does not demonstrate the acceptability of unrestricted access to deep zone soils
(i.e., below 4.6 m [15 ft]); therefore, institutional controls to prevent uncontrolled drilling or excavation into deep
zone soils are required. Institutional controls will be implemented in accordance with DOE/RL-2001-41, Sitewide
Institutional Controls Plan for Hanford CERCLA Response Actions. Consistent with the rural-residential exposure
scenario specified in the 100-NR-1 Interim Remedial Action Record of Decision (ROD), it is assumed that
contaminated groundwater would not be used for drinking, irrigation, or any other use for the time period specified

in the ROD.
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~"...1.0 INTRODUCTION

1.1 PURPOSE

The purpose of this cleanup ’vertfrcatlon package (CVP)/ciosure report is to document '

~ that the 116-N-3 Trench, Crib, and 100-N-63:1 Pipeline site (herein referredtoasthe
116-N-3 site} was remediated in accordance with the 100-NR-1 Interim Remedial Action -
Record of Decision (ROD) (Ecology 2000) and the 700-NR-1- Treatment, Storage,. and

Disposal Umts Correctrve Measures Study/CIosure P/an (CMS/CP) (DOE RL 2002a)

The ROD (Ecology 2000) and the CNIS/CP (DOE- RL 2002a) prowde the S
U.S. Department of Energy (DOE),.Richland Operations Office the authority, gu1dance :
and objectives to conduct this remedial action. The remedies speclﬁed in the ROD and"
the CMS/CP and conducted for the 116-N-3 site were excavation and drsposal of
contaminated materials at the Environmental Restoration Disposal Facility (E_RDF)

12 DOCt.lM:E:NT ORGANIZATION

The cleanup verlf catlon evaluatron and assessment is presented in the fo!]owmg
sections: : :

Section 2.0  Site Description and Supporting Information
Section 3.0 Summary of Remedial Action Objectives and Goals
Section 4.0 . Remedial/Corrective Action Field Activities.
Section 5.0 _f_CIeanup Venﬁcat;on Data Evaluation =
Sectlon 6.0 .. Evaluation of Remedial Action Goal Attalnment :
Section 7 0. Radionuclide Risk Information .
Section 8.0. | ‘Statement of Protectlveness o

- Section 9.0 - References - o

~ Sectioni 10.0 - Blbllography

The main text i is. supported by the foilowrng appendlces
. Appendix A Summary of Venf catlon So;l Sarnplmg and. Analytrcal Results o
. Appendlx B Data Quahty Assessment

. Appendlx C RESRAD Input Parameters, Calcu!atlon Brief Excerpts for the 1 16-N- 3
Site, and the 199-N-109A Borehote Technical Mernorandum :
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2.0 SITE DESCRIPTION AND SUPPORTING INFORMATION M

21 SITE HISTORY

The 116-N-3 site is located in the 100-N.Area.  This site consists of the 1325-N Crib,
1325-N Trench, and pipeline that delivered the efﬂuent to the crib, and a bypass _
structure that runs parallel to the pipeline and connects to the southwest end of the crib. -
The crib was constructed of conerete and measured 76 mby 73 m: (250 ft by 240 ft)..
Concrete panels covered the crib. The trench, located.on the northeast. side of the crib,
" was 3 m (10 ft) wide, 2.1 m (7 ft) deep, and 915 m (3,000 ft) in length, and was divided
into four equal sections by three earthen dams. - The trench was also.covered with
concrete panels. The. plpehne includes a 0.9-m (36-in.)-diameter plpelme that ran from
the 116-N-1 Crib diversion box to the. 1312-N. emergency basin diversion box and to the
116-N-3 Crib. Also mcluded is a never-used emergency bypass structure thatran
parallel to the pipeline from the 1312-N diversion box to the 116-N-3 Crib (Figure 1).

The 116-N-3 Crib was built to replace the 116-N-1 Crib and first received N Reactor
effluent in 1983. The 116-N-3 Trench was put into service in September 1985to-
provide additional disposal capacity. Effluent reportedly never overflowed the fi rst
earthen dam in the trench. The.116-N-3 Crib then became the primary liquid disposal
facility, and the 116-N-1 Crib was used only as an emergency discharge crib.- -

22 SUBSURFACECONDITIONS .

The soil column underlying the' waste site and extending to groundwater consists of
materials belonging to the Hanford and Ringold Formations. The shallower Hanford -
formation consists predominantly of medium densé 16 dense sand and gravel, with ~
varying amounts of silt and cobble. The underlying Ringold Formation consists of
dense, well-cemented gravels with sand andsilt interbeds. The Hanford/Ringold
contact is approximately 14 m to 21 m (43 ft to 69 ft) below the surface grade level. The
long-term groundwater level beneath the site is estimated at elevation 117.5 m (385.5 ft)
for analysis purposes, based on historical and current information from adjacent
groundwater wells. Again, for analysis purposes, the depth to groundwater is estimated
to be 16.7 m (54.8 ft) beneath the floor of the excavation and 21.3 m (69.9 ft) beneath
surface grade level. Groundwater elevations in adjacent wells are influenced by the "
nearby Columbia River and other factors such as atmosphenc pressure

23 - CONTAMINANTS OF cdncERN

Waste site contamtnants of concern (COCs) fdent!ﬁed through process knowledge are
listed in the Sampling and Analysis Plan for the 100-NR-1 Treatment, Storage, and
-Disposal Units During Remediation and Closeout (SAP) (DOE-RL 2002b). As
specified in the SAP, COCs were added to and removed from the COC list provided in
.the SAP based on observation of the type/quantity of material removed from the site
and associated characterization data collected during the excavation process.
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Additions or deletions to the f nal list of COCs for site closeout were identified for each -
area by the project personnel with soncurrence from the U.S. Department of Energy

(DOE) and the Washington State Department of Ecology (Ecalogy) prior to initiating the |

verification sampling process. The COC list change process for the 116-N-3 site was

approved at the February 28, 2002 Unit Managers’ Meeting (UMM) (BHI 2002b). In this

meeting, the managers agreed to add cesium-137, cobalt-60, europium-154, and-
europium- -155 to the deep zone COC list, and to defete tritium from the shaflow zone
COC list. Tritium was deleted from the shallow zone COC list because none was

~ detected in soil grab samples. If tritium were present it woulld have volatilized from the
shallow zone. However, for conservatism, the analyte was retained &s a deep zone

- COC. There were no changes to the SAP C‘OC hst for chemica{ constituents.

Mercury was eliminated from the deep zone COC tist pnor to the issuance of the SAP
as a result of an evaluation presented in the CMSICP (DOE-RL 2002a) that
demonstrated that mercury would not reach gmundwater in 1,000 years. Asa’
consequence, this constituent was gliminaled as a constituent of concem in the deep
zone, but remained on the shallow zone COC list. Hexavalent chromium was

eliminated as a COC during the SAP deve!opment process. Hexavalent chromium was .

- not used in the N Reactor processes, is not detected in groundwater samples beneath

the 116-N-3 site, and was not detected in soil samples that were collected in December

11998 from the 116-N-3 site. The final list of COCs for this site consists of the following:

Americium-241

Cesium-137

Cobalt-60

Europium-154 : _
Europium-155 o %
Tritium (H-3)

Nickel-63 .
Plutonium-~239/240
Strontium-90

Mercury

Nitrate

@« ¢ 8 & 4 8 9 & & &

3.0 SUMMARY OF REMEDIAL ACTION OBJECTIVES AND GOALS

3.1 REMEDIAL ACTION OBJ:E'-CTNES '

Remedial act:cm objectwes (RAOS) for the 116-N-3 site were estabhshed in the Interim
Action ROD (Ecology. 2000). The RAOs are narrative statements that defirie the extent
to which the waste site requ;res cleanup to protect human health and the environment.
For detailed discussion of the RAOs, see the Remedial Design Report/Remedial
Action Work_ Plan for the 100-NR-1 Treatment, Storage, and Disposal Unifs

e
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(RDR/RAWP) (DOE-RL 2000), the Interim Actton ROD! (Ecology 2000) and the
CMS/CP (DOE RL 2002a)

32  REMEDIAL ACTION GOALS
Remed|al action goals (RAGs) are the specxﬁc numeric goals against Wthh the cleanup -

verification data are evaluated to demonstrate attamment of the RAOs. The RAGs were
developed to support a rural-residential exposure scenario. This scenario involves' '

exposures to soils less than 4.6 m (15 7t) deep-only. In the rural-residential scenario, an - -

individual is assumed to five for 30 years ina residence built on the waste site and to
spend 60% of his or her time indoors, 20% outdoors, and 20% offsite. The scenario -
assumes a portion of the resident's time is, ‘spent in the basement of the home. It further
assumes thaf he or she consumes crops, meat, and milk from plants and animals raised
upon the waste site, and consumes fish from a pond downgradlent from the waste site.
Residual (post-cleanup) contaminant concentrations in the shallow zone (i.e., depths less. -
* than 4.6 m [15 fi]) are assumed for the soils in which crops are ratsed and on which animals
prowdlng meat and milk are raised. Groundwater at the site is known to be contaminated
beyond drinking. water standards by prev10us d:scharges at the site and is assumed not- '
to'be used for any purpose. However, an evaluation of the potentlal of re5|dua] soil :
contamination to contribute to groundwater contamlnatson was performed to demonstrate L
that residual soil contamination is protective. of groundwater and the Columbia River.’ The -
scenario assumes institutional controls against unicontrolled dnlling or dpgglng into deep .
zone soils (i.e.; depths: below 4.6 m [15 ft]) A more detailed description of the rural- -
' reSIdentraI scenano andhow itis app!ied is provrded in lhe RDR[RAWP (DOE—RL 2000)

The. contammant—speclf ic cleanup IeveIs/RAGs that are appllcable to the 116—N—3 site
are listed in Table 1. -

- 3.2.1 Dlrect Exposure RAGs

Under the rural- res:dential scenario,. dlrect exposure RAGs are apphcable to solls that
are less than 4.6 m (15 ft) below ground surface {shallow zone soils). Dlrect exposure
cleanup Ievels/RAGs are Ilsted in Table 1 and summanzed below

+ Radionuclide COCs For racllonuchde COCs in the shallow zone (external gamma
inhalation, plant ingestion, meat ingestion, milk:ingestion, aquatic foods, and soil
lngestlon pathways) and in the deep zone (drinking water pathway), meeta .
15 mrem/yr above baokground total dose rate (thls cleanup leveI/RAG must be met
for 1,000 years)
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Table 1. Summary of Cleanup. Levels/Remedial Actlon Goals. S

Groundwater Protection " Columbia Rlver
COGCs CFE;::;; E:E;i?&e Cleanup Levels/RAG | Protection Cleanup
‘ . C{pCHL) | Levels/RAG (pCi/L).
— ' Rad.ronuchdes j e T
Strontium-90° 8" 8"
Americium-241 _ . e R Cos i
Plttonium-239/240 |~~~ 1o 15 T
Ci:i:ker'?g? 15 mrem/yr , . N |
U e (cumulattve) Co o Amfemiyr T4 mremlyr
Cobalt60 . : oE {cumulative)® =~ | (cumu[atrve)
Europium-154 T L
Ewropium-155 _ C ' : ' ' ' '
Tritium (H-3° B 120000 0 ' 20,00'0.
- - |~ Direct Exposure = | Soil Cleanup Levels/RAGS L evel;%g':?;‘g‘,’k Yor
T C0Cs - - 1 Cleanup Levels/RAGs - - (mgrkg) for Groundwater’ - “Columbia Rwe?
Co : (mglkg) . - ' - Protection. - . Protection -
S : ~oem w2 - 5 Nonradionuclides : : : =
Mercury - -} 24 o s . 0.33° R 0.33°.
Nitrate. . . 8000 . . _1,0000 1 -~ 1,000°

2Strontium-90 and fritium also contribute to the 4 mremlyr (cumu}atwe) RAG for groundwater anc! nver protection.

") ookup values that correspond to the 15 mremlyr dose rete are based on'a genenc site model and are presented in the -
RDR/RAWP {DOE-RL 2000). -~ . : . : :

Promulgated grouridwater protection standard

“Lookupvalies hased on individual radionuclide 4 mremiyr dose rate equwaient for beta and gamrna ‘emitters per National

Drinking Water Standards as presented in the RDR/RAWP (DOE-RL 2000). Alpha emitters must meet drinking water standards -

for alpha emitters based. on the mare conservative of the 15 pCilL maxumum oontammant tevel or 1!25th of the denved
concentration guide per DOE Order 5400.5. '
*The 100 times groundwater:cleanup™ and/or “100. ttmes dllutton attenuatron feictor {DAF) hmes surface water protectton soil - -
values were less than Hanford Site soil background concentrations: Ltherefore, background values are used as the soil RAG. |
Cleanup verification samples were analyzed fof nitrates as mtrogen Therefore, the 100 times rules are apphed directly'to the-
drinking water maximum coritaminant level of 10 mg/L for nitrates as nitrogen.

. Nohradionuclide COCs:

— Hazard quotient of less than 1.0 for noncarcmogemc contammants

— “Excess cancer risk of less than 1.x10® for mdlvrdual carcmogemc contamlnants.

— . Cumulative excess cancer risk of less than.1 x 10°°. .

— Cleanup verification sample results pass.the Washmgton Admmistratlve Code
(WAC) 173-340 (Moo’el Toxrcs ControIAct [MTCA]) three part test

3.2.2 Groundwater and Rlver Protectlon

: Groundwater and river protectlon cleanup Ievels/RAGS are apphcabie to aII vadose :
zone soils (shallow and deep zones soils). For this CVP/closure repott, river protection
and surface water protection are synonymous, since the Columbia River is the only
surface water in proximity to the Hanford Site. The term "river protection” i IS used-
throughout this CVP/closure report. The groundwater and river protection cleanup
levels/RAGs are listed in Table 1 and summarized below.

e Beta-and gamma-emlttmg radionuclide COCs: Meet "National Primary Drinking -

Water Regulations” (40 Code of Federal Regulations [CFR] 141.66) dose rate

@)
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standards (4 mrem/yr total body or organ dose rate) for a period of 1 ,000. years
starting from site cleanup. Meet individual COC cleanup levels/RAGSs as apphcable B

e = Alpha-emitting rad-ionuclide COCs: Meet drinking water standards for alpha-
‘emitting radionuclides based on the more stringent maximum contaminant level of
15 pCi/L or 1/25th of the derived concentration guide per DOE Order 5400.5. -
Forthe 116-N-3 site there are two alpha-emitting COCs (americium-241and
plutonium-239/240).

» Nonradionuclide COCs: Meet the individual cleanup levels/RAGs listed in Table 1
with cleanup verification sample results passing the WAC 173-340 (MTCA) three-
part test, or demonstrate by site-specific modeling that residual COC levels do not
pose an unacceptable threat to groundwater or surface water for 1,000 years
(i.e., residual soil levels do not have the potential to exceed groundwater or river
water cleanup levels/RAGs). The nonradionuclide groundwater and river protection
cleanup levels/RAGs listed in Table 1 were calculated using the WAC 173-340
(MTCA)"100 times rule." The *100 times rule” has been applied to the
nonradionuc;ide COC data in accordance w1th the RDR/RAWP (DOE-RL. 2000).

' 4.0 REMEDIALICORRECTIVE ACTION FIELD ACTIVITIES

41 EXCAVATION AND DI-SPOSAL

Remedla!/correctwe action at the 116-N-3 site began on July 21, 2000. Excavation of
 the site involved removing the overburden materials, debris, the contaminated and-
uncontaminated structure, and underlying contaminated soil. ‘Based on field screening

- (discussed in Section 4.2), overburden materials identified as potentially cleanwere
placed in stockpiles for potential use as backfill. Pipeline bypass trenches were
excavated completely, and clean backfill was used to provide a temporary road for -
utilities and crossing. Contaminated materials-Were disposed of at the ERDF ..

On December 21, 2001, the excavation was completed Pre- and post-remediation.
~topographic maps for the waste site are shown in Figures 2 and 3. On Figure 3, the -
post-remediation boundary is represent_ed by the bold border. As shown on the trench
portion of the post-remediation topographic plan, only the portion of the trench near the
crib was excavated. As previously discussed, effluent in the trench percolated into the -
soil column before overflowing the first earthen dam. Thus, the remainder of the trench -
beyond the first dam was not affected by waste disposal activities and did not requ;re
remediation. The excavation for the entire 116-N-3 site was approximately 21,980 m?
(236,590 ft?) in area. As specified in the ROD (Ecology 2000) and CMS/CP (DOE RL
2002a), soils were removed beneath the crib and trench to a minimum of 1.5 m (5 ft)
below the engineered structures. Approximately 140,270 metric tons (154, 578 tons) of

~ material from the site were dlsposed of at the ERDF. ,
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4.2 FIELD SCREENING

Field screening was conducsted during fi nal stages of site remedrai ac’uon Field
‘sCreening was used to gurde the excavation, fo- qurckly assess the presence and level of
contamination, and o assess when remedrat;on was. complete Field screemng for the
116-N-3 site lncluded using a radroioglcat data mapping system survey, hand-héld beta . -
and gamma detectors, ‘gamma.energy analyses (GEA), and a laser-assisted rangrng '

“and data system. Although it was not required, the laser-assisted ranging and data
system was used for s soreenmg the overburden’ p:les as well as the plpel!nes where
access permitted its use. The' hand-held detectors were used to screen excavated = .
waste material and to screen for excavation wall and floor hot spots. .GEA ana!ysrs was
used to support waste characterization and to corroborate the radlologrcal mapping - '
survey and hand- held detector data ' _

4.3 VARIAN CE SAMPLING AND ANALYS!S

The variance analysrs quantrﬁes the varrabrllty of resrd ual’ contamination. This N

mformation was used to determine the sﬁe-specnﬁc number of final cleanup verrflcatlon B

samples to be collected. Variance sampling and testing was performed in June 2001 -
for the trench and in March 2002 for the crib. As specified in the SAP (DOE-RL 2002b) "

- variance analysis was performed for the trench and crib shallow zone. Thirty variance -
samples were collected from the 116 N-3 Trench, and 30 variance samples weie )
collected from the 116-N-3 Crib." Variance samples were collected in the locations .
shown on the trench and crib sample designs (Appendlx C). Variance samphng forthe
pipeline was not requrred by the SAP (DOE-RL 2002b) and was not performed SAP
instructions state that 116-N=3 Crib.variance' sampling results would be used to

“randomly select the requisite number of sample locatlons for oleanup verification
sampling for the 116 N-3 Plpehne

The resu!ts of the 116-N-3 Trench variance anaiyses and the 116-N-3 Crib variance o
analyses: calculated that the number of verification samples needed to be taken 'was
less than'the default number of 10 for the trench and the crib. Therefore, 10 final )
verification samples were collected from the trench shallow zone, and 10 samples were .
collected from the crib shallow zbne.  The results of the 116-N-3 Crib variance, samplmg-f '
were used to determrne the number of Sample !ocatlons for the cleanup verification . o
- sampling for the 116-N-3 Pipeline shallow zone and overburden. As stated above, the
number of samples caiculated by this variance analysis was less than.the default
number of 10; therefore 10 samples were taken from the prpehne shallow zone' and -

10 samples were taken from the plpelrne overburden Thls was done per the SAP
(DOE—RL 2002b) :

13
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4.4  CLEANUP VERIFICATION SAMPLING AND ANALYSIS [Q
The division of the s:te excavatlon into decnsron units {e.g., ehallow zone ‘and deep o

zone) as shown on the sample des:gn ﬁgures is.a function of the appircabte RAGs =

(Sectlon 3.2, "Remedial Action Goals"). The. direct exposure, grotindwater protectron o

and river protection RAGs are appilcable to soils within 4. 6 m (15 ft) of the ground B

surface. This soil zone is referred to as the shallow zone. The overburden is a _

separate. shallow zone decision unit. The transition zone is a separate shallow ; zone ‘

decision unit. The groundwater protection and river protectlon RAGs dre applicable to

 soils greater than 48 m (15 ft) betow the ground surface Thrs sorl zone is referred to

as the deep zone.

Final cleanup verification samples were collected following variance sampling, analysis,
and data evaluation. With the exception of transition zone samples, each discrete
verification sample was collected at 10 randomly selected locations by a process
completely separate from the process used for choosing the locations of the variance

-samples. The same process was. used for collecting samples for the french, crib,

pipeline, and overburden ‘The sample desrgn methodoiogy and sample location flgures
are présented in the calculatlon brlefs for vanance analy31s and sample desrgn in
Appendix C.. . n

The transmon zone i a clean zone. east of the contamlnated portlon of the 1 16 N-3

Trench. This area is shown on Figure 1. The transition zone: sampllng design (DOE-RL . R
2002b) is systematrc and required collection of 12 samples east of the dam separating. o
the clean east section from the contamlnated western portion. | A detailed map of the 12

sampling Iocatlons of the transrtron zone is. presented on pages C-193/C194 of this. -

document ' . _

~ As described in Section 4.3, the required number of samptés.for the trench, crib,

pipeline, and overburden shallow zone decision unit was less than the default number of
10 randomly selected discrete samples specrf:ed in the SAP (DOE-RL 2002b). .
Therefore, the default. number of 10 samples were collected from each noted shallow
zone decision unit (excluding the quality assurance/quallty control samples) As .
specified in the SAP (DOE-RL 2002b}, 10 randomly selected samp!es were collected
from the trench and crib deep zones (i.e., below 4.6 m M54 in addition to quality
assurance/quahty control samples.. There was no deep zone for the plpehne

Because coolmg water efﬂuent never reached the full Iength of the 116-N-3 Trench
before percolatmg into the soil column alarge. portion of the trench has not been.
affected or contaminated by past waste disposal. Because of this the trench i is divided -
into separate sections for cleanup verification sampling.. Per the SAP (DOE- -RL 2002b),
a clean transition zone downstream of the first dam of the 116-N-3 Trench was located
by systematically collecting 12 verification soil samples from the middle of the trench,
below 3 cover panels. A statistical analysis was performed on the 12 samples. The GEA
results indicated that the transition zone met the requirements for cleanup verification.
All of the analytes with the exception of cobalt-60 were either not detected or were
below Hanford Site background concentrations. The 95% upper confidence limit (UCL)

QL
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value for cobalt-60 was 0.39 pCi/L, well below the lookup value of 1.4 pCi/L
corresponding to 15 mrem/yr. . Therefore, based on the transition zone resulis the

" remainder of the trench. downstream of the transition zone did not require remed iation or :

additional cleanup verification sampling. Additional discussion on the transition zone is
included in Sectlons 5. 0 and 6.0. Transxtton zone sample results are mcfuded in--
Appendix A.- L : N .

When sampiing began for the trench, the gamma-emitting constituents (cobalt-60,

‘cesium-137, europium-154, and europium-155) were not included on the COC list for .

the 116-N-3 deep zone. They were, however, included on the COC list for the shallcw

zone. After the deepzone venﬁcatlon sampling was ‘completed; it was agreed upon by

the Tri-Parties at the February 28, 2002 UMM (BHI 2002b) to add these gamma-

_emitting radionuclides to the deep zone COC list for the 116-N-3 site. It was understoad . .
that the verification sampling process had already begun for the 1 16—N 3 Trench in.

accordance with Rev. 0 of the SAP (DOE-RL 2002b). Because of this, it was agreed o
that new sampies did not need to be collected a second time from the deep zone of the
trench for gamma analyses. Instead, it was agreed that 30 gamma-emitting
radlonuchde samples that had been collected for an earlier study from the trench deep

zone were to be used in calculating the 95% UCL for deep zone cleanup verification. At
this UMM, it was also agreed that tnt;um would be deleted from the shallow zone COC .

list for the 116-N 3 srte

Cleanup venﬁcatron samp!mg began in August 2001 and was ﬁmshed in April 2002
The final verification samples were submitted to offsite laboratories for analysis using -
approved u.s. Envrronmental Protection Agency analytfcal methods as requ1red per the .
SAP (DOE-RL 2002b) ' ' : _

The 116-N-3 Trench and Crib consisted of both' a shallow and a deep zone decision
unit. The 116~N—3 Plpehne did not have a deep zone decision unit because the plpelme '.
excavation was predominantly less than'4.6 m (15 ) in depth, and’ contaminant '
concentrations for the entire pipeline excavation met the more strmgent shallow zone
criteria. Thus, the pipeline did not require a separate deep zone decision unit and
separate sampling effort.. The crib and trench were excavated to a depth greater than
4.6 m (15 ft) with the’ shauow Zone consisting of the excavation sidewalls to a depth of
4.8 m (15 ft) and the deep zone consisting of the excavation sidewalls below 4.6 m

(15 ft) together with the floor of the excavatlon AH deep zone samples were. co!lected

below a depth of4 6 m (15 Tt).

The 116—N-3 Trench P:pelme and Cnb each had shallow zone dec:sron umts Each
unit contained 10 samphng points (trench: 8Z-01 - 8Z-10; plpelme SP-01 - SP-10;.

“crib: $Z-01 - SZ-10). Therefore, a total of 30 sha}low zone verification sampfes were

collected for the 116-N-3 shallow zone. ‘The trench deep zone contained 10 sampling -
points and 30 pdot study sampfes that were used .in the 95% UCL calculation (trench: e
DZ-01 — DZ-10, and trench A-1.— trench A-30). Agaln the 30 pilot study samples were .

used for cleanup verification of the added deep zone COCs. The crib deep zone

contamed 10 samplmg pomts (cnb DZ- 01 —-DZ—1 O) A totat of 50 samples were

15




 Also, the 146-N-3 Trench: transition. zone contained 12 ‘sampling points (TZ-01 — TZ-12).

- quantity to support site verification decisions within specified error tolerances. All
-analytical data were found to be acceptable for decision-making purposes. The
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collected for the 116-N-3 deep‘zone.. In addition, an overburden decision unit was =
included with this site, which included 10 sampling points {pipeline: QVB-01 - OVB-10).. .

&

Again, the fransition zone was used to distinguish between the contaminated and -
uncontaminated portions-of the trench.. The sample design calculations for the 116-N-3 -
site are documented in the sample area and location calculation briefs included in
Appendix C. '

o .:--5"-‘:.’: '-C‘-E'ANUP-"'VZER.iF!CATl;o-N DATA EVALUATION

This sectlon presents the evafuatfon and modehng of the 116—N—3 cIeanup versfscatlon
data for c:ompanson with the data quahty cntena and closure performance
standards/RAGs . R

51 DATAQUALITY ASSESSMENT PROCESS . -

A data'quﬁaii'ty*aS'Sees:ment'(DQ_A) is performed 'te'cem'pa're't:he' veriﬁcaﬁon samplin'g' o

approach and resulting analytical data with the sampling and data quality requirements
specified by the project objectives and performance speciﬁcations _ '

The DQA for the 116 N-3 site deterrmned that the data are of the nght type quahty, and .
evaluation verified that the sampie designs were sufficient for the purpose of clean site -
verification. The cleanup verification sample analytical data are-stored in the Hanford

Environmental Information System and are. summanzed in Append;x A. The deta:led
DQA i Is presented in Append:x B

5.2 '-CONTAMINANTS OF GONGERN 95% UPPER CONFIDENCE LIMIT

The primary ‘statistical cafculation used’ to support cleanup verification is the 95%UCL

~on the arithmetic mean of the data. The 95% UCL values for each COC were computed

for each decision unit by combining the analytical results for the trench, crib, and

pipeline verification sampling (Section 4.4) (e.g., for the shallow and deep zones, and

overburden). In summary, the analytical results for the crib, trench, and plpehne shaﬂow

zones were combined to determine the 95% UCL result for the shaflow zone decision.

unit. Likewise, the analytical results for the crib and trench deep zones were combmed

to determine the 95% UCL result for the deep zone decision unit. Since only the

pipeline had an overburden, combmmg of analytical data did not take place for the

overburden decision unit. Durmg calcutation of the 95% UCL, the individual sample _
results are reviewed and, as appropriate, duplicate. sample data and nondetect data are Yy
ad}usted per the SAP (DOE-RL 2002b). This process is summanzed below. RO
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Appendix C shows the 95% UCL calculation brief for the combined.-116-N-3 Trench,
Crib, and Pipeline.. Individual 95% UCL. calculation briefs were also completed forthe
~ trench, crib, and pipeline, evaluated separately. Each of these calculation briefs went
through the cleanup verification calculation brief approval process and are archlved in
the Environmental Restoratlon Contract (ERC) PrOJect f' les

Verification sampling summary statistics (95% ucL va!ues) are listed in Table 2.
Individual sampie c}eanup verification resuits are presented in Appendix A

Rad;onuchdes The Iaboratory re_ported vafue is used in the calculation of the 95%
UCL. In cases where the laboratory does not report. a value for data qualified with a
"U" (i.e., less than the detection limit), half of the minimum detectable activity is used
in the calculatlon of the 95% UCL; Data ﬂagged as estimated (i.e., "J7) indicate that
the associated concentratton is an estlmate but that the data may be used for -
decnsuon-maklng purposes

Nonradlonuchdes For data ﬂagged WIth a “U" (Le., less than detection) a vafue

equal to one-half the. practical quantitation limit is used in the calculation of the 95% -

UCL, as required by Washington State Department of Ecology regulations

- (WAC 173-340-740(7)(g)).- For nonradionuclides, if greater than half of the sample

results for a given COC are below detection; then the statistical value is set equal to
the maximum concentration detected (i.e., versus computing a 95% UCL). Data =
flagged as estimated (l e., "J") indicate that the associated concentrationisan

estimate but that the data may be used for- decrston—mak;ng purposes
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Table 2. Cleanup Verlflcation Data

| | 5% UCL Statistical Values Hanford - 3 F:[eémup Verificéﬁoqjﬂéta Set®
. : Site SR R . Dee
“06% | Shallow | 09%b | ouerpurden | Background ) Shallow | Zon | overburden |
T Level I i ‘Levelii: | Levelli
_ ~ Radionuclides (pCi/g)° _ o _ _
Americlum-241 0.102 | - 154 0.0712 NA. [ 0102 | 184 | 000438 [ 0.00607 - 0.0712 -
Cobalt-60 0.387 5,580 0.0946 0.006° | 0387 | 6580 [ 0781  [0717 |  0.0946 "
Cesium-137 - 0.406 4,900 0.0856 11 | 0408 | 4900 | 0211 [00832 . | 0(<BG)
Europium-154 | 0.0603 8.7 ' 0.0289 0.033 | 00603 | - &7 - | 0302 0162 - | 0(sBG)
. Ewropium-155 |  0.0422 645 | 0.0508 0.054 | 0042z | 645 | 0233 {00929 - | . .0(<BG)
Trbum(H3) | NG | 000726 | NG NA | 'NC | -0.0076 | -0.00726 |-000726 | - NC .
Nickel-63 -0.0622 1,030 -0.624 ONA - | -00622 | 1030 | 826 j812 - | 0624
Piutonium 239/240 | 00282 | = 258 0.0235 0025 | 00282 | - 258 | 0.00744 | 00103 | 0(<BG)
Strontium-60 | 0470 | 1,460 | 00139 . 018 0170 | 1460 | 117 - [ 115 | 0(<BG)
" Nonradionuclides (mg/kg) S Voot .. o '
Mercury 00200 | - NC 0.0200 033 o020 | NG | 00200
" Nitrate T 124 30 118 52 | 424 | } 30 "11.3

-"*Represents the 90" percentile of the iognormal distribution (DOE-RL 1995). '

¥The statistical value above background is used as the input value for RESidual RADicactivity (RESRAD) modeling For overburden background is subtracted from a!l
radionuclides. Refer to Appendix C for additional details on determination of statistical values.. -

“Laboratory data including the minimum detectable activity or practical quantitation limlt for: the ind|wdua| cleanup venf:catlon samples are :ncluded in Appendlx A and the 95%
UCL calculation brief,

“The cleanup verification mods! comprisas four depth intervals: (1) shallow zone, (2) deep’ zone - fevel |, (3) deep zone — level 11, and {4y deep zone =~ level I, A schematic
cross section of the site-specific verification model is included in the 116-N-3 Combined Trench, Crlb, and Pipeline RESRAD Cafcu.fafron caicuiation brief included in =
Appendix C. Level Il and il radionuclide concentrations are based on a borehole {199-N-100A) completed at the 116-N-3 sita, Borehole results are mc!uded in Appendix C.”

' BG= Background.,

NA = Not available,
NC = Not a COC for this zone.

0 "hoxk
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Statistical calculations are presented in the 716-N-3 Combined Trench, Crib, and
Pipeline Cleanup Verification 95% UCL Calculations calculation brief (Appendix C). The
columns on the left side of Table 2 are the 95% UCL statistical values before
subtraction of background, if appropriate. The columns on the right side of the table
present statistical values adjusted for background; it is these values that constitute the
cleanup verification data set and are used for RESidual RADioactivity (RESRAD)
modeling. For overburden, background is subtracted from the statistical value for all
radionuclides when background values are available.

5.3 SITE-SPECIFIC CLEANUP VERIFICATION MODEL

The summary of statistical values presented in Table 2 were evaluated and used along
with radionuclide data from Borehole 199-N-109A drilled at the 116-N-3 Crib to develop
a site-specific cleanup verification model. The location of this borehole is shown on
Figure 3. The borehole is within the remediation area of the 116-N-3 site. The
summary results for Borehole 199-N-109A are included in a January 30, 2001 technical
memorandum included in Appendix C (BHI 2002a). Table 3 summarizes the 116-N-3
site borehole (199-N-109A) data.

Table 3. Summary of Borehole 199-N-109A Data by Layer.

116-N-3 Deep Zone Level Il 116-N-3 Deep Zone Level lll
Isotope (Layer B) (Layer C)
(pCilg) (pCilg)
Cs-137 0.211 0.0832
Co-60 0.781 0.717
Eu-152 0.767 0.00144
Eu-154 0.302 0.162
Eu-155 0.233 0.0929
Pu-238 0.00373 0.00566
Pu-239/240 0.00744 0.0103
Sr-90 177 11.5
U-235 0.00677 0.0291
U-238 0.489 0.418

Modeling was done because initial RESRAD runs showed that based on the
conservative assumption outlined in the RDR/RAWP (DOE-RL 2000), the Deep Zone
Level | contaminant statistical value concentrations would extend uniformly to
groundwater. Based on this, RESRAD predicted that the concentrations of
americium-241, cobalt-60, cesium-137, nickel-63, plutonium-239, plutonium-240, and
strontium-90 in Deep Zone Level | would result in groundwater concentrations that
exceeded the groundwater RAGs. Because the assumption that the Deep Zone Level |
contaminant concentrations extend uniformly to groundwater is too conservative in the
case of these contaminants, contaminant depth distributions were obtained using the
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data reported from Borehole 199-N-109A. The borehole data was used to construct a
three-layer model providing RESRAD concentration inputs. Figure 4 illustrates the
relationship between the borehole layers A, B, and C and Deep Zone Levels |, 11, and |l
of the 116-N-3 site. Layer A was based on the 95% UCL of verification samples
collected at the excavation floor of the crib and trench. Layer B (middle layer of the
deep zone), and Layer C (bottom layer of the deep zone) were based on Borehole
199-N-109A values. These three layers are referred to as Deep Zone Levels |, Il, and
Il in the RESRAD modeling for the 116-N-3 site.

Elevation (m NAVD88)

140 —
139
138 —
137 —
136 —
135 —
134 —
133 —
132 —
131
130
129
128 —
127
126 —
125 |
124 _
123 _
122 _
121 _
120 _
119 _|
118 |
117 —
116 —

115 -

Figure 4. Borehole 199-N-109A.

199-N-109A _
Borehole 138.8 Ground Surface

"]

116-N-3 Crib .
Shallow Zone Excavation /-
(Thickness = 4.6 m) Side Walls :

Excavation Floor

Deep Zone Level | (Layer A of Borehole)
- (Th:ckness 20 m)

E0212018
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5.4 RESRAD MODELING

For the purpose of RESRAD modeling, the 100-N Area is represented by an individual
resident in a rural-residential setting. The resident is assumed to consume crops raised
in a backyard garden; consume animals products, such as meat and milk from locally
raised livestock or meat from game animals (including fish); and live in a residence on
the waste site. The exposure pathways considered in estimating dose from
radionuclides in soil are inhalation; soil ingestion; ingestion of crops, meat, fish, and
milk; and external gamma exposure. It is assumed that contaminated groundwater
would not be used for drinking, irrigation, or any other use (DOE-RL 2000). This
individual is conservatively assumed to spend 80% of his or her lifetime on site.

The individual radionuclide cleanup verification statistical values (Table 2) were entered
into the RESRAD computer code, Version 6.1 (ANL 2001), to estimate the dose rate
and the impact on groundwater and the river from residual COC concentrations. The
direct radiation exposure dose rate to the resident living in his or her basement (rural-
residential scenario) was conservatively estimated by substituting (for analysis
purposes) a case where the resident is standing on level ground with the soil containing
concentrations representative of residual (i.e., post-cleanup) shallow zone soils. This is
conservative because it ignores the potential shielding effects of concrete basement
walls and any clean backfill between residual soil contamination and the basement
walls.

Details of the RESRAD modeling methodologies, results, input values, and the site-
specific cleanup verification model are included in the RESRAD calculation brief
(Appendix C) and are described in detail in the RDR/RAWP (DOE-RL 2000). The
drinking water dose rate calculations based on the RESRAD estimated groundwater
radionuclide concentrations are shown in the comparison to drinking water standards
calculation brief (Appendix C). Specific results from the calculations are discussed in
Section 6.0.

6.0 EVALUATION OF REMEDIAL ACTION GOAL ATTAINMENT

This section demonstrates that remedial actions at the 116-N-3 site meet the applicable
RAGs. Sections 6.1, 6.2, and 6.3 address attainment of direct exposure RAGs,
groundwater protection RAGs, and Columbia River protection RAGs, respectively.
Section 6.4 documents application of the WAC 173-340 (MTCA) three-part test. This
test is required for nonradionuclide COCs only, and is based on the most restrictive
RAG for each zone.

21



CVP-2002-00002
Rev. 0

6.1 DIRECT EXPOSURE SOIL REMEDIAL ACTION GOALS/
PERFORMANCE STANDARDS ATTAINED

6.1.1 Radionuclides

The results of the RESRAD dose rate estimates for the shallow and deep zones for
the site and all-pathways scenarios are presented in Figure 5. The results for the
overburden are presented in Figure 6. These dose rates represent the dose
contributions from soils at relevant time periods. The dose is largest at present
(year 2002), 5.95 mrem/yr and 1.11 mrem/yr from the site and overburden,
respectively, and decreases to 1.58 x 10°% mrem/yr and 5.60 x 10°°® mrem/yr in
1,000 years from the site and overburden, respectively. The estimated dose rate in
the year 2018 from the site is 2.22 mrem/yr and 1.80 x 10" mrem/yr from
overburden.

Figure 5. RESRAD Analysis - All Radionuclides, All-Pathways
Dose Rate Estimate (Shallow and Deep Zones).
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Figure 6. RESRAD Analysis — All Radionuclides, All-Pathways
Dose Rate Estimate (Overburden).
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The 2018 date corresponds to the 30-year site cleanup schedule of the Hanford Federal
Facility Agreement and Consent Order (Ecology et al. 1998). All dose rate estimates
are less than the 15 mrem/yr RAG/cleanup level. The RESRAD computations are
presented in detail in the referenced calculation briefs summarized in Appendix C.
Additional supportive information for individual data sets from each of the components
of the 116-N-3 site (i.e., trench, crib, and pipeline) were input into RESRAD and run.
Each of the individual site component doses is less than the 15 mrem/yr RAG.
Calculation briefs for each of the site components are included in Appendix C.

6.1.2 Nonradionuclides
6.1.2.1 Direct Comparison to RAGs. Table 4 compares the cleanup verification

statistical values presented in Table 2 to the direct exposure RAGs/cleanup levels
presented in Table 1.

Table 4. Attainment of Nonradionuclide Direct Exposure Standards.

_ ) Direct Exposure Sh.all.?w Zone Oyer_burden Direct Exposure
Nonradionuclides RAG Statistical Value | Statistical Value RAGs Attained??
(mgl/kg) (mgl/kg) (mgl/kg)

Mercury 24 0.0200 0.0200 Yes
Nitrate 8,000 1.24 11.8 Yes

“Criterion is comparison to the cleanup criteria (RAG). The SAP refers to these as preliminary action levels (PALs).

6.1.2.2 Noncarcinogenic Hazard Quotient RAG Attained. For noncarcinogenic
COCs, WAC 173-340 (MTCA) specifies the evaluation of the hazard quotient, which is
given as daily intake divided by a reference dose (DOE-RL 1995). For cleanup actions
under the ROD (Ecology 2000), a comparable conservative approach is used to
demonstrate attainment of the noncarcinogenic risk requirements.

The COCs with noncarcinogenic effects at this site are mercury and nitrate. The sum of
the individual COC quotients for the shallow zone soils is below the limit of 1.0.
Therefore, the noncarcinogenic risk requirements have been attained. This is shown in
the 95% UCL calculation brief (Appendix C).

6.1.2.3 Carcinogenic Risk RAG Attained. For individual nonradionuclide
carcinogenic COCs, the WAC 173-340 (MTCA) Method B cleanup limits are based on
an incremental cancer risk of 1 x 10°°. For nonradionuclide carcinogenic COCs, the
total excess cancer risk must be less than 1 x 10™ (EPA et al. 1998).

There are no nonradionuclide carcinogenic COCs at this site. Therefore, the
carcinogenic risk standards have been attained.
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6.2 GROUNDWATER REMEDIAL ACTION GOALS ATTAINED

6.2.1 Radionuclides

The estimated groundwater concentrations for all of the radionuclide COCs contributed
by the site soils are shown in the RESRAD calculation brief (Appendix C). Table 5
shows the total peak concentration predicted for each radionuclide COC and provides
the individual RAGs for comparison. No COC is predicted to exceed the RAGs;
therefore, the RAGs are attained.

Table 5. Estimated Peak Radionuclide Groundwater Concentrations
(Summing Shallow and Deep Zone Impacts) Compared to RAGs.

RadiGHGEI0E Peak Congentration RA.G RAGS Attained?
(pCi/L) {pCi/L) (Yes/No)
116-N-3 Site
Americium-241 2 157 Yes
Cobalt-60 2 100" Yes
Cesium-137 . 60° Yes
Europium-154 2 60° Yes
Europium-155 2 600" Yes
Tritium (H-3)° s 20,000° Yes
Nickel-63 1.76' 50" Yes
Plutonium-239/240 2 15°¢ Yes
Strontium-90 551" 8° Yes
Overburden Soil

Americium-241 @ 15° Yes
Cobalt-60 2 100° Yes
Cesium-137 2 60° Yes
Europium-154 a 60° Yes
Europium-155 2 600° Yes
Tritium* 8 20,000¢ Yes
Nickel-63 2 50° Yes
Plutonium-239/240 a 15° Yes
Strontium-90 ? 8° Yes

2Based on RESRAD modeling, these radionuclides do not reach groundwater in 1,000 years.

®Lookup value corresponding to a dose rate of 4 mrem/yr.

“Alpha emitters must meet drinking water standards based on the more stringent of the 15 pCi/L. maximum
contaminant level or 1/25th of the derived concentration guide per DOE Order 5400.5.

%The tritium 95% UCL statistical value was negative and therefore was not input into RESRAD. Tritium is a
COC for the deep zone decision unit only.

®U.S. Environmental Protection Agency drinking water promulgated RAG (40 CFR 141.55).

" The peak concentration values are located in calculation brief number 0100N-CA-V0059, Table 6. The
nickel-63 concentration is expected to occur at year 137, and the strontium-90 concentration is expected to
occur at year 42. This calculation brief is located in Appendix C of this document.
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Figure 7 shows the individual organ dose rates for beta- and gamma-emitting
radionuclides predicted over 1,000 years, as shown in the 176-N-3 Combined Trench,
Crib, and Pipeline Comparison to Drinking Water Standards calculation brief
(Appendix C). None of the organ dose rates are predicted to exceed the 4 mrem/yr
standard over 1,000 years. On the individual site component basis (i.e., 116-N-3 Crib,
Trench, and Pipeline), none of the individual site components exceed the RAGs.
Individual site component groundwater peaks can be found in the individual calculation
briefs that were completed for the trench, crib, and pipeline. These briefs are
referenced in Section 9.0.

Figure 7. Dose Rates to Organs from Groundwater.

Total Organ Dose Rate from Groundwater

—*—Total Body Dose (mrem/yr)
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6.2.2 Nonradionuclides

Table 6 illustrates the comparison of cleanup verification statistical values to the
groundwater protection RAGs. The listed RAGs are based on background or the
"100 times groundwater cleanup rule." The results of meeting the listed RAGs
demonstrate that the groundwater protection RAG has been attained.

6.3 COLUMBIA RIVER REMEDIAL ACTION GOALS ATTAINED
6.3.1 Radionuclides
The river protection RAGs for radionuclides are identical to the groundwater protection

RAGs. The RESRAD modeling results were compared to the groundwater protection
RAGs in Table 5.
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Table 6. Attainment of Nonradionuclide Remedial Action Goals for
Protection of Groundwater and the Columbia River.

. Soil RAG for | Soil RI_\G f_or Statistifz?l C!eanup Groundw.ater RAGS
Nonr?dlo- Groundv\:'ater Columbla'Rlver Verification andlqr River Attained?
nuclides Protection Protection Data Value Protection RAGs
(mglkg) (mglkg) (mg/kg) Exceeded? | ('25/NO}
Shallow Zone
Mercury 0.33 0.33 0.02 No Yes
Nitrate 1,000° 2,000 1.24 No Yes
Deep Zone
Mercury Not a deep zone COC
Nitrate 1,000" 2,000 3.0 No Yes
Overburden
Mercury 0.33 0.33 0.02 No Yes
Nitrate 1,000 2,000 11.8 No Yes

Cleanup verification samples were analyzed for nitrates as nitrogen. Therefore, the 100 times rules are applied
directly to the drinking water maximum contaminant level of 10 mg/L for nitrates as nitrogen.

The results indicated that radionuclides are not predicted to reach groundwater in
1,000 years (and, by extension, not predicted to reach the Columbia River) at levels
above 4 mrem/yr; therefore, the Columbia River protection RAGs/performance
standards have been attained.

6.3.2 Nonradionuclides

Table 6 illustrates the comparison of cleanup verification statistical values to the
Columbia River protection RAGs. The listed RAGs are based on background or the
"100 times dilution attenuation factor (DAF) times surface water quality rule." The
results of meeting the listed RAGs/performance standards demonstrate that the RAGs
have been attained.

6.4

WAC 173-340 (MTCA) THREE-PART TEST

Sections 6.1, 6.2, and 6.3 looked separately at attainment of the direct exposure RAGs,
groundwater protection RAGs, and Columbia River protection RAGs. Section 6.4
documents application of the WAC 173-340 (MTCA) three-part test for nonradionuclides
using the most restrictive RAGs. The most restrictive RAG is defined as the lowest of
the direct exposure, groundwater protection, and river protection RAGs. The direct
exposure, groundwater protection, and river protection RAGs are applicable to the
shallow zone. Groundwater and river protection RAGs are applicable to the deep zone.
The WAC 173-340 (MTCA) three-part test consists of the following criteria: (1) the
cleanup verification statistical value must be less than the cleanup level, (2) no single
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detection can exceed two times the cleanup criteria, and (3) the percentage of samples
exceeding the cleanup criteria must be less than 10%.

Table 7 summarizes the results of the WAC 173-340 (MTCA) three-part test

(WAC 173-340-740(7)) for the shallow and deep zone sample data sets. For each
nonradionuclide COC, the table lists the most restrictive applicable RAG (selected from
the RAGs in Table 1), the maximum detected value, the total number of samples
collected, and the number of samples exceeding the most restrictive RAG. The final
column of the table describes the result of applying the three WAC 173-340 (MTCA)
criteria using the values listed in the preceding columns.

Table 7 shows that all nonradionuclide COCs pass the WAC 173-340 (MTCA) three-
part test.

Table 7. Application of the WAC 173-340 (MTCA) Three-Part Test.

Most Stringent | Statistical | Maximum Total Number RAGs
Nonradionuclides | Applicable RAG Value Detected | Number of | Exceeding | Attained?
(mglkg) (mg/kg)® | (mglkg)® | Samples® | Criteria® | (Yes/No)
Shallow Zone
Mercury 0.33 0.02° ND 33 0 Yes
Nitrate 1,000' 1.24 76 33 0 Yes
Deep Zone
Mercury Mercury is not a deep zone COC
Nitrate 1,000' 3.0 14.8 22 0 Yes
Overburden
Mercury 0.33 0.02° ND 11 0 Yes
Nitrate 1,000 11.8 1.2 11 0 Yes

ECriterion is comparison to the cleanup RAG.

®Criterion is no single detection can exceed two times the cleanup criteria.

“The total number of samples includes field duplicate samples, which are included in the evaluation as separate samples.
dCriterion is the percentage of samples exceeding the cleanup criteria must be less than 10%.

“This value is the practical quantitation limit (PQL) for this analyte. Analyte concentrations for this test were below
detection limits of this method.
rCleanup verification samples were analyzed for nitrates as nitrogen. Therefore, the 100 times rules are applied
directly to the drinking water maximum contaminant level of 10 mg/L for nitrates as nitrogen.
ND = Not detected. Analyte concentration is below detection limits of the method and/or instruments used.

27



CVP-2002-00002
Rev. 0

7.0 RADIONUCLIDE RISK INFORMATION

The radionuclide RAG for direct exposure is derived from the ROD (Ecology 2000)

and is expressed in terms of an allowable radiation dose rate above background

(i.e., 15 mrem/yr). The RAG evaluation (Section 5.0) involved using the RESRAD
model to estimate total annual radiation dose rates for 1,000 years for comparison to
the RAG. Radiation presents a carcinogenic risk, and the RESRAD model also
calculates the excess lifetime cancer risk associated with the estimated radiation dose
rates. The "National Oil and Hazardous Substances Pollution Contingency Plan”

(40 CFR 300) presents a target range for residual risk of 10 to 10®. Figures 8 and 9
illustrate excess lifetime cancer risk as estimated using the RESRAD model. Because
of radioactive decay, the risk decreases over time. The estimated risk is largest, 5.81 x
10" from the site and 7.16 x 10 in the overburden at present (year 2002), and
decreases to 3.53 x 10" from the site and 1.37 x 10 from the overburden in

1,000 years. The estimated risk in the year 2018 is 2.99 x 10" from the site and 1.13 x
10" from the overburden. Figures 10 and 11 plot the radiation dose rate above
background, similar to Figure 5, and show the corresponding radionuclide excess
cancer risk at present and in the year 2018.

Figure 8. RESRAD Analysis — Radionuclide Excess Cancer Risk,
All Pathways (Shallow and Deep Zones).
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Figure 9. RESRAD Analysis — Radionuclide Excess Cancer Risk,
All Pathways (Overburden).
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Figure 10. RESRAD Analysis — Radionuclide Dose Rate, All Pathways,
With Corresponding Excess Cancer Risk Values
(Shallow and Deep Zones).
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Figure 11. RESRAD Analysis — Radionuclide Dose Rate, All Pathways, With
Corresponding Excess Cancer Risk Values

(Overburden).
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8.0 STATEMENT OF PROTECTIVENESS

This CVP/closure report demonstrates that remedial action at the 116-N-3 site has
achieved the RAOs and corresponding RAGs established in the approved Interim
Action ROD (Ecology 2000) and RDR/RAWP (DOE-RL 2000). The remaining soils at
the 116-N-3 site including overburden soils have been sampled, analyzed, and
modeled. The results of this effort indicate that the materials from the 116-N-3 site
containing COCs at concentrations exceeding RAGs have been excavated and
disposed of at the ERDF. These results also indicate that residual concentrations in the
shallow zone and overburden soil will support future land uses that can be represented
(or bounded) by a rural-residential scenario, and that residual concentrations throughout
the site including overburden soils are protective of groundwater and the Columbia
River. The acceptability of unrestricted direct exposure to deep zone soils has not been
demonstrated; therefore, institutional controls to prevent uncontrolled drilling or
excavation into the deep zone (i.e., below 4.6 m [15 ft]) are required. The 116-N-3 site
has been remediated in accordance with the ROD (Ecology 2000) and may be
backfilled. Overburden soils are suitable for use as backfill. In accordance with the
100-NR-1 Treatment, Storage, and Disposal Units Corrective Measures Study/Closure
Plan (DOE-RL 2002a) and the Remedial Design Report/Remedial Plan for the
100-NR-1 Treatment, Storage, and Disposal Units (DOE-RL 2000), it is assumed that
contaminated groundwater would not be used for drinking, irrigation, or any other use.
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Table A-1. Shallow Zone Cleanup Verification Data
(8/24/01, 8/27/01, 11/15/01, 11/16/01, 1/07/02, 1/30/02, and 4/02/02). (Sheet 1 of 4)

Sample HEIS Sample Am-241° Cs-137 Co-60 Eu-154 Eu-155
Point Number Date pCilg |Q| MDA pCilg |Q| MDA pCilg [Q] MDA | pcilg | @] MDA | pCilg [Q| MDA
Trench SZ-04 | B12P75 | 8/27/2001 |0.00E+00| U | 1.60E+00 | 3.30E-02 | ® | 1.50E-02 | 3.70E-02 | ® |1.50E-02| 4.30E-02 | U | 4.30E-02 |3.70E-02| U | 3.70E-02
T""’Qf"gfg‘gyg&‘e B12P76 | 8/27/2001 | 3.24E-01 | U | 1.60E+00 | 3.20E-02 | | 1.90E-02 | 4.40E-02 | * |2.00E-02| 5.80E-02 | U | 5.80E-02 |4.10E-02| U | 4.10E-02
Treg?g;.{?g“’f B12PD7 | 8/27/2001 | 8.18E-03 | U | 2.03E-02 | 2.34E-02 1.83E-02 | 4.40E-02 | U |2.68E-02|-8.69E-03| U | 6.05E-02 |3.22E-02| U | 4.36E-02
Trench SZ-01 | B12P81 | 8/24/2001 |-1.30E-01| U | 9.90E-01 | 3.30E-02 | U | 3.30E-02 | 6.20E-02 | |3.60E-02| 1.50E-01 | U | 1.50E-01 |6.70E-02] U | 6.70E-02
Trench SZ-02 | B13CF6 | 11/15/2001 |-2.80E-02| U | 2.20E-01 | 3.30E-02 | U | 3.30E-02 | 4.00E-02 | U |4.00E-02| 1.10E-01 | U | 1.10E-01 |5.70E-02] U | 5.70E-02
Trench SZ-03 | B12P74 | 8/24/2001 | 3.87E-01 | U | 1.70E+00 | 1.10E-02 | U | 1.10E-02 | 1.20E-02 | U |1.20E-02| 3.60E-02 | U | 3.60E-02 |4.70E-02| U | 4.70E-02
Trench SZ-05 | B13CF7 | 11/16/2001 | 1.26E-01 | U | 1.90E-01 | 4.00E-02 | U | 4.00E-02 | 4.70E-02 | U |4.70E-02| 1.30E-01 | U | 1.30E-01 |5.90E-02| U | 7.30E-02
Trench SZ-06 | B12P78 | 8/27/2001 |-1.29E-01| U | 4.80E-01 | 1.561E-01 1.00E-02 | 2.65E-01 | |2.00E-02| 5.20E-02 | U | 5.20E-02 |7.20E-02| U | 7.20E-02
Trench SZ-07 | B12P79 | 8/27/2001 |-5.30E-02| U | 4.30E-01 | 1.10E-02 | U | 1.10E-02 | 3.30E-02 | ® |1.30E-02| 4.10E-02 | U | 4.10E-02 |3.80E-02| U | 3.80E-02
Trench SZ-08 | B12P80 | 8/24/2001 | 2.60E-01 | U | 1.00E+00 | 2.50E-02 | U | 2.50E-02 | 1.30E-02 | U |1.50E-02| 4.20E-02 | U | 4.20E-02 |2.80E-02| U | 2.80E-02
Trench SZ-09 | B12P84 | 8/24/2001 | 1.21E-01 | U | 9.30E-01 | 2.20E-02 | U | 2.20E-02 | 2.50E-02 | U |2.50E-02| 8.00E-02 | U | 8.00E-02 |5.10E-02| U | 5.10E-02
Trench SZ-10 | B12P85 | 8/24/2001 | 3.12E-01 | U | 6.00E-01 | 2.00E-01 4.40E-02 | 2.05E-01 | |4.60E-02| 1.30E-01 | U | 1.30E-01 |6.70E-02| U | 6.70E-02
Crib SZ-01 B14CL2 | 4/02/2002 | 1.40E-01 | U | 1.40E-01 | 4.80E-02 | ® | 4.30E-02 | 4.20E-02 | U |4.20E-02| 1.40E-01 | U | 1.40E-01 |1.00E-01| U | 1.00E-01
C”bé’;lfgf;te of| B14cL3 | 4/02/2002 |7.10E-02 | U | 7.10E-02 | 1.658-01| | 1.90E-02 | 4.00E-02 | * |1.80E-02| 5.50E-02 | U | 5.50E-02 |5.20E-02| U | 5.20E-02
Cg‘::gt‘;’f B10059A | 4/02/2002 |6.87E-03 | U | 3.74E-02 | 2.29E-02 1.56E-02 | 8.37E-03 | U |1.656-02| 2.38E-02 | U | 4.80E-02 [1.47E-02| U | 3.89E-02
Crib SZ-02 | B14CL5 | 4/02/2002 | 3.00E-02 | U | 3.00E-02 | 8.40E-02 | ® | 2.60E-02 | 5.40E-02 | |2.60E-02|7.70E-02 | U | 7.70E-02 |9.20E-02| U | 9.20E-02
Crib SZ-03 | B14CL6 | 4/02/2002 | 1.40E-01 | U | 1.80E-01 | 6.60E-02 | ® | 5.60E-02 | 2.10E-01 | U |2.10E-01| 1.80E-01 | U | 1.80E-01 [1.30E-01| U | 1.30E-01
Crib S2-04 | B14CL7 | 4/02/2002 | 9.10E-02 | U | 9.10E-02 | 2.50E-02 | U | 2.50E-02 | 2.70E-02 | U |2.70E-02| 7.50E-02 | U | 7.50E-02 |6.70E-02| U | 6.70E-02
Crib SZ-05 | B14CL8 | 4/02/2002 | 2.00E-01 | U | 2.00E-01 | 2.40E-02 | U | 2.40E-02 | 2.90E-02 | U |2.90E-02| 1.00E-01 | U | 1.00E-01 |9.40E-02| U | 9.40E-02
Crib SZ-06 | B14CL9 | 4/02/2002 | 2.90E-02 | U | 2.90E-02 | 2.00E-02 | U | 2.00E-02 | 2.10E-02 | U |2.10E-02| 7.70E-02 | U | 7.70E-02 |5.00E-02| U | 5.00E-02
Crib S2-07 | B14CMO | 4/02/2002 | 1.80E-02 | U | 1.80E-02 | 1.73E-01 1.80E-02 | 9.20E-02 | |1.90E-02| 5.50E-02 | U | 5.50E-02 |2.90E-02] U | 2.90E-02
Crib SZ-08 | B14CM1 | 4/02/2002 | 5.80E-02 | U | 5.80E-02 | 1.60E-02 | U | 1.60E-02 | 1.70E-02 | U |1.70E-02| 5.80E-02 | U | 5.80E-02 |4.20E-02| U | 4.20E-02
Crib SZ-09 | B14CM2 | 4/02/2002 | 3.60E-02 | U | 3.60E-02 | 9.00E-03 | U | 9.00E-03 | 9.00E-03 | U |9.00E-03| 3.00E-02 | U | 3.00E-02 |3.30E-02| U | 3.30E-02
Crib SZ-10 | B14CM3 | 4/02/2002 | 1.00E-01 | U] 1.00E-01 [1.27E+00] | 1.40E-02 | 7.96E-01 | |1.70E-02| 4.50E-02 | U | 4.50E-02 [4.70E-02| U | 4.70E-02

? Because of laboratory reporting conventions, these data were given a nonrelevant "J" qualifier that appears in the Hanford Environmental Information System (HEIS) database
and in analytical data. The data quality assessment (Appendix B) further discusses the "J" qualifiers applied during validation.

®For Am-241, GAMMA_GS results are reported for the crib and pipeline, and isotopic results are reported for the trench. Both methods are equally suitable.

U = Analyte is below detection limits of the method and instruments used (not detected).

In some cases, the laboratory reports no value but provides a minimum detectable activity (MDA). In these cases, the MDA has been used as the sample result,
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Table A-1. Shallow Zone Cleanup Verification Data
(8/24/01, 8/27/01, 11/15/01, 11/16/01, 1/07/02, 1/30/02, and 4/02/02). (Sheet 2 of 4)

Sample HEIS Sample Am-241° Cs-137 Co-60 Eu-154 Eu-155

Point Number Date pCilg |Q| MDA pCilg |Q| MDA pCilg | Q| MDA pCilg | Q | MDA pCilg |Q| MDA
Pipeline SP-02 | B13P83 | 1/07/2002 | 1.20E-01 | U | 1.20E-01 | 9.16E-01 | | 7.50E-02 | 3.04E-01 | _|6.40E-02] 1.70E-01 | U | 1.70E-01 |1.20E-01] U | 1.20E-01
P'”f;”;g‘;,‘g?“ B13TF3 | 1/07/2002 | 2.608-01 | U | 2.60E-01 | 1.24E400| | 4.70E-02 | 6.98E-01 | |4.10E-02| 1.20E-01 | U | 1.20E-01 [1.10E-01| U | 1.10E-01
Pipeline splitof | giares| 1/07/2002 | 2.13-01| | 1.69E-02 | 7.30E-01 | | 1.93E-02 | 3.01E-01 | [1.83E-02| 2.40E-02 | U | 6.27E-02 |1.90E-02| U | 5.77E-02

B13P83 ' GoE-0e | 7. : ' : ; ' : :
Pipeline SP-01 | B13P82 | 1/07/2002 | 4.30E-02 | U | 4.30E-02 | 3.30E-02 | U | 3.30E-02 | 3.40E-02 | U |3.40E-02] 1.10E-01 | U | 1.10E-01 |7.20E-02| U | 7.20E-02
Pipeline SP-03 | B13TD5 | 1/07/2002 | 2.60E-01 | U | 2.60E-01 | 4.30E-02 | U | 4.30E-02 | 1.50E-01 | U |1.50E-01] 1.40E-01 | U | 1.40E-01 [1.20E-01] U | 1.20E-01
Pipeline SP-04 | B13TD6 | 1/07/2002 | 7.90E-02 | U | 7.90E-02 | 8.97E-01 | | 9.30E-02 | 2.80E-01 | |9.70E-02| 2.70E-01 | U | 2.70E-01 |1.70E-01| U | 1.70E-01
Pipeline SP-05 | B13TD7 | 1/07/2002 | 5.90E-02 | U | 5.90E-02 | 2.00E-01 | | 5.00E-02 | 1.66E-01 | |7.10E-02| 2.00E-01 | U | 2.00E-01 |8.70E-02| U | 8.70E-02
Pipeline SP-06 | B13TD8| 1/07/2002 | 9.30E-02 | U | 9.30E-02 | 4.90E-02 | U | 4.90E-02 | 1.00E-01 | U |1.00E-01] 1.30E-01 | U | 1.30E-01 |8.80E-02 U | 8.80E-02
Pipeline SP-07 | B13TD9| 1/07/2002 | 1.30E-01 | U | 1.30E-01 | 1.82E+00| | 4.70E-02 | 2.50E+00| |4.10E-02| 1.20E-01 | U | 1.20E-01 |9.20E-02| U | 9.20E-02
Pipeline SP-08 | B13TFO | 1/07/2002 | 2.70E-01 | U | 2.70E-01 | 9.10E-02 | * | 4.10E-02 | 4.70E-02 | U |4.70E-02 1.30E-01 | U | 1.30E-01 |1.20E-01| U | 1.20E-01
Pipeline SP-09 | B13TF1 | 1/07/2002 | 1.00E-01 | U | 1.00E-01 | 1.09E+00| | 3.80E-02 | 1.23E+00 | |3.10E-02| 9.70E-02 | U | 9.70E-02 |7.40E-02| U | 7.40E-02
Pipeline SP-10 | B13TF2 | 1/30/2002 | 5.00E-02 | U | 5.00E-02 | 4.87E-01 | | 4.80E-02 | 3.94E-01 | |3.90E-02| 1.60E-01 | U | 1.60E-01 |7.20E-02| U | 7.20E-02

Because of laboratory reporting conventions, these data were given a nonrelevant "J" qualifier that appears in the Hanford Environmental Information System (HEIS) database
and in analytical data. The data quality assessment (Appendix B) further discusses the "J" qualifiers applied during validation.
®For Am-241, GAMMA_GS results are reported for the crib and pipeline, and isotopic results are reported for the trench. Both methods are equally suitable.
U = Analyte is below detection limits of the method and instruments used (not detected).
In some cases, the laboratory reports no value but provides a minimum detectable activity (MDA). In these cases, the MDA has been used as the sample result.
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Table A-1. Shallow Zone Cleanup Verification Data
(8/24/01, 8/27/01, 11/15/01, 11/16/01, 1/07/02, 1/30/02, and 4/02/02). (Sheet 3 of 4)

Sample HEIS Sample Ni-63 Pu-239/240 Sr-90 Nitrate Hg

Point Number Date pCilg | Q| MDA pCilg |Q| MDA pCilg |Q| MDA | mgkg | Q| PQL mg/kg Q| PQL
Trench SZ-04 | B12P75 | 8/27/2001 |-2.69E+00| U | 1.00E+01 | 1.37E-01 | U | 1.00E+00 | 3.68E-01 ] ® |1.80E-01] 1.80E-01 1.70E-01 |2.00E-02| U | 2.00E-02

Trench
duplicate of | B12P76 | 8/27/2001 |-3.08E+00| U |9.80E+00 | 9.70E-02 | U | 7.50E-01 | 4.20E-02 | U [1.60E-01| 2.00E-01 | U | 2.00E-01 |2.00E-02| U | 2.00E-02

B12P75
Treg?g;?g“’f B12PD7 | 8/27/2001 |3.15E+00 | U |6.55E+00 | 1.42E-02 | U | 1.96E-02 | 2.29E-02 | U |1.45E-01| 3.60E-02 | U ~  |9.10E-03| B —
Trench SZ-01 | B12P81 | 8/24/2001 |-4.26E+00| U | 9.70E+00 | 0.00E+00 | U | 8.60E-01 | 4.60E-02 | U |5.10E-01 2.00E-01 | U | 2.00E-01 |2.00E-02| U | 2.00E-02
Trench SZ-02 | B13CF6 | 11/15/2001 | 1.25E-01 | U | 3.00E+00 | 0.00E+00 | U | 1.90E-01 | -1.00E-03 | U |2.20E-01| 8.10E-01 2.00E-01 |2.00E-02| U | 2.00E-02
Trench SZ-03 | B12P74 | 8/24/2001 |-1.67E+00| U | 1.20E+01 |-1.14E-01 U | 8.70E-01 |-7.10E-02| U |1.70E-01| 2.00E-01 | U | 2.00E-01 |2.00E-02| U | 2.00E-02
Trench SZ-05 | B13CF7 | 11/16/2001 | 0.00E+00 | U | 2.70E+00 | 2.50E-02 | U | 1.90E-01 |-8.90E-02| U |2.20E-01| 2.00E-01 | U | 2.00E-01 |2.00E-02| U | 2.00E-02
Trench SZ-06 | B12P78 | 8/27/2001 |-1.80E+00| U | 9.90E+00 | 0.00E+00 | U | 8.80E-01 |-1.00E-03 | U |1.80E-01 5.90E-01 2.00E-01 |2.00E-02| U | 2.00E-02
Trench S2-07 | B12P79 | 8/27/2001 |-1.07E+00] U | 9.30E+00 | 0.00E+00 | U | 7.70E-01 | -5.60E-02 | U | 1.80E-01] 2.00E-01 | U | 2.00E-01 |2.00E-02| U | 2.00E-02
Trench SZ-08 | B12P80 | 8/24/2001 |-1.60E+00] U | 9.30E+00 | -1.11E-01 U | 8.50E-01 | 1.70E-02 | U |1.70E-01] 5.60E-01 1.80E-01 |1.00E-02| U | 1.00E-02
Trench SZ-09 | B12P84 | 8/24/2001 | 4.75E-01 | U | 9.90E+00 |-9.10E-02| U | 7.00E-01 | 1.00E-01 | U |6.90E-01] 1.90E-01 | U | 1.90E-01 |1.00E-02| U | 1.00E-02
Trench SZ-10 | B12P85 | 8/24/2001 |-2.14E+00| U | 9.70E+00 | 0.00E+00 | U | 8.70E-01 | 1.14E+00| |6.30E-01| 1.90E-01 | U | 1.90E-01 |2.00E-02 U | 2.00E-02
Crib SZ-01 | B14CL2 | 4/02/2002 | 7.40E-01 | U | 2.10E+00 | 0.00E+00 | U | 1.10E-01 |-8.50E-02 | U |2.50E-01] 1.80E-01 | U | 1.80E-01 |2.00E-02| U | 2.00E-02
Cg;’é’;‘fg@‘e B14CL3 | 4/02/2002 | 3.13E-01 | U |2.20E+00 | 0.00E+00| U | 1.20E-01 | -6.80E-02| U |2.50E-01| 2.10E-01 1.50E-01 |2.00E-02| U | 2.00E-02
Cg': fg'l'_‘z"f BI0USG-A" | 410212002 | 7.38E-01 | U | 5.10E400 | 14302 | U | 1.30E-02 |-350E-02 | U |280E-01| 370E-02 | U | 5.20E-01 [200E-02| U | 2.008-02
Crib SZ-02 | B14CL5 | 4/02/2002 | 5.73E-01 | U | 2.10E+00 | 0.00E+00 | U | 2.50E-01 | -4 40E-02 | U |2.50E-01| 2.10E+00 2.00E-01 |2.00E-02] U | 2.00E-02
Crib SZ-03 | B14CL6 | 4/02/2002 | 8.56E-01 | U | 2.10E+00 | 0.00E+00 | U | 2.60E-01 | 5.00E-02 | U |2.50E-01| 7.50E-01 2.00E-01 |2.00E-02| U | 2.00E-02
Crib $2-04 | B14CL7 | 4/02/2002 | 4.20E-01 | U | 2.10E+00 | 3.30E-02 | U | 2.50E-01 | -7.80E-02 | U |2.30E-01| 1.10E+00 1.80E-01 |1.00E-02| U | 1.00E-02
Crib SZ-05 | B14CL8 | 4/02/2002 | 2.37E-01 | U | 2.10E+00 | 3.00E-02 | U | 2.30E-01 | -4.00E-03| U |2.60E-01| 1.80E-01 | U | 1.80E-01 |2.00E-02| U | 2.00E-02
Crib SZ-06 | B14CL9 | 4/02/2002 | 8.35E-01 | U | 2.10E+00 | 3.10E-02 | U | 2.40E-01 | 2.50E-02 | U | 2.40E-01] 1.80E-01 | U | 1,80E-01 |1.00E-02] U | 1.00E-02
Crib S2-07 | B14CMO | 4/02/2002 | 6.88E-01 | U | 2.10E+00 | 2.90E-02 | U | 2.20E-01 | 1.58E-01 | U |2.80E-01] 2.00E-01 | U | 2.00E-01 |2.00E-02| U | 2.00E-02
Crib SZ-08 | B14CM1 | 4/02/2002 | 3.38E-01 | U | 2.20E+00 | 1.50E-02 | U | 3.70E-02 | -4.50E-02 | U |2.50E-01) 1.60E-01 | U | 1.60E-01 |1.00E-02| U | 1.00E-02
Crib SZ-09 | B14CM2 | 4/02/2002 | 1.68E-01 | U | 2.10E+00 | 6.70E-02 | U | 5.10E-01 | -1.19E-01| U |2.70E-01| 5.40E-01 1.80E-01 |2.00E-02| U | 2.00E-02
Crib SZ-10 | B14CM3 | 4/02/2002 | 5.51E-01 | U | 2.10E+00 | 0.00E+00 | U | 4.30E-01 | 7.12E-01 | ® |2.20E-01| 2.00E-01 1.80E-01 |2.00E-02] U | 2.00E-02

® Because of laboratory reporting conventions, these data were given a nonrelevant "J" qualifier that appears in the Hanford Environmental Information System (HEIS) database

and in analytical data. The data quality assessment (Appendix B) further discusses the "J" qualifiers applied during validation.
U = Analyte is below detection limits of the method and instruments used (not detected).
Strontium-90 is the COC identified in the SAP. The values reported here are for total radioactive strontium.

In some cases, the laboratory reports no value but provides a minimum detectable activity (MDA). In these cases, the MDA has been used as the sample result.

~~ Indicates that the laboratory did not return MDAs/practical quantitation limits (PQLs) for these analyses.
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Table A-1. Shallow Zone Cleanup Verification Data
(8/24/01, 8/27/01, 11/15/01, 11/16/01, 1/07/02, 1/30/02, and 4/02/02). (Sheet 4 of 4)

Sample HEIS Sample Ni-63 Pu-239/240 Sr-90 Nitrate Hg

Point Number Date pCilg |Q| MDA pCilg |Q| MDA pCilg |Q| MDA | mgkyg |Q| PQL | mgkg |Q| PQL
Pipeline SP-02 | B13P83 | 1/07/2002 | 1.21E-01 | U | 2.20E+00 | 6.10E-02 | U | 2.30E-01 | 1.59E-01 | U |2.10E-01| 6.10E-01 | | 2.20E-01 |2.00E-02] U | 2.00E-02

Pipeline
duplioate of | B13TF3 | 1/07/2002 |-1.04E+00] U | 2.20E+00 | 0.00E+00 | U | 2.70E-01 | 2.238-01 | * |1.908-01| 5.308-01 | | 2.00E-01 |2.00E-02| U | 2.00E-02

B13P83
Pipeline splitof | pyarrs | 4/07/2002 [6.53E400| |5.97E+00|2.37E-01| |2.01E-02 |2.99E+00| |1.59E-01|1.50E+00| | 3.80E-02 [1.90E-03| U | 2.00E-02

B13P83 . » . i . ) . . s . » ) . 72 -
Pipeline SP-01 | B13P82 | 1/07/2002 |-3.58E-01| U | 2.00E+00 | 0.00E+00 | U | 2.30E-01 | -2.40E-02| U |2.20E-01) 1.30E+00 | | 2.20E-01 |2.00E-02] U | 2.00E-02
Pipeline SP-03 | B13TD5 | 1/07/2002 |-7.20E-01| U | 2.00E+00 | 0.00E+00 | U | 2.60E-01 | 2.30E-02 | U | 2.40E-01| 6.50E-01 | | 2.20E-01 |2.00E-02| U | 2.00E-02
Pipeline SP-04 | B13TD6 | 1/07/2002 |-3.56E-01| U | 2.10E+00 | 0.00E+00 | U | 3.90E-01 | 2.61E-01 | * |2.10E-01] 4.00E-01 | | 2.10E-01 |2.00E-02| U | 2.00E-02
Pipeline SP-05 | B13TD7 | 1/07/2002 |-1.72E-01| U | 2.10E+00 | 7.00E-03 | U | 3.30E-02 | -3.00E-03 | U |2.20E-01| 2.40E-01 | | 2.20E-01 | 2.00E-02] U | 2.00E-02
Pipeline SP-06 | B13TD8 | 1/07/2002 |-6.97E-01| U | 2.20E+00 | 2.50E-02 | U | 1.90E-01 | -4.60E-02| U |2.10E-01| 6.70E-01 | | 2.20E-01 |1.00E-02| U | 1.00E-02
Pipeline SP-07 | B13TD9 | 1/07/2002 |-7.70E-02| U | 2.10E+00 | 2.18E-01 | ® | 2.10E-01 | -1.00E-03 | U |2.00E-01] 2.40E-01 | | 2.10E-01 |2.00E-02| U | 2.00E-02
Pipsline SP-08 | B13TFO | 1/07/2002 | 2.34E-01 | U | 2.10E+00 | 0.00E+00 | U | 2.30E-01 | 8.50E-02 | U |2.10E-01]| 2.70E+00| | 2.40E-01 |2.00E-02| U | 2.00E-02
Pipeline SP-09 | B13TF1| 1/07/2002 | 3.73E-01 | U | 2.10E+00 | 0.00E+00 | U | 2.10E-01 | 3.21E-01 | * |2.10E-01| 3.40E-01 | | 2.20E-01 |2.00E-02| U | 2.00E-02
Pipeline SP-10 | B13TF2 | 1/30/2002 |-8.68E-01| U | 2.80E+00 | 0.00E+00 | U | 2.40E-01 | 1.06E-01 | U |2.50E-01| 7.60E+00| | 2.10E-01 |2.00E-02| U | 2.00E-02

2 Because of laboratory reporting conventions, these data were given a nonrelevant "J" qualifier that appears in the Hanford Environmental Information System (HEIS)

database and in analytical data. The data quality assessment (Appendix B) further discusses the "J" qualifiers applied during validation.

U = Analyte is below detection limits of the method and instruments used (not detected).
Strontium-90 is the COC identified in the SAP. The values reported here are for total radioactive strontium.
In some cases, the laboratory reports no value but provides a minimum detectable activity (MDA). In these cases, the MDA has been used as the sample result.
PQL = practical quantitation limit
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Table A-2. Deep Zone Cleanup Verification Data (8/24/01, 8/27/01, 4/08/02, and 10/19/00). (Sheet 1 of 3)

Sample HEIS | Sample Am-241° H-3 Ni-63 Pu-239/240 Sr-90 Nitrate

Point Number| Date pCilg [(Q| MDA pCilg |Ql MDA pCilg Q| MDA pCilg Q] MDA pCilg |Q| MDA mgkg 1Q PQL
Trench DZ-04 | B12P89 |8/27/2001 [ 3.84E+00| | 9.80E-01 | 3.10E-02 |U| 3.60E-01 | 5.36E+01| | 1.00E+01]7.13E+00| | 1.00E+00 |7.25E+01] |2.00E+00|5.90E+00] | 1.90E-01

Trench |
duplicate of | B12P90 |8/27/2001|2.51E+00 | | 9.60E-01 | 1.09E-01 |U| 3.40E-01 | 5.00E+01 | 1.00E+01|8.55E+00 | | 9.50E-01 | 7.00E+01| |1.60E+00 |6.00E+00 | | 1.90E-01

B12P89 =
Trench splitof | g15ppg | /27/2001 | 6.20E+00| |1.86E-01 |1.46E+00 |U|8.37E+401| 1.79E+02 |1.19E+01 | 1.24E401| |9.07E-02 | 7.80E401| |4.17E400 | 3.60E-02U| ~~

B12P89 ' el ' : : : : : : : :
Trench DZ-01 | B12P86 | 8/24/2001 | 2.07E-01 | | 2.00E-01 |-4.00E-03 |U] 9.10E-02 | 2.18E+00 U] 1.10E+01 | 1.99E-01 |U| 3.00E-01 | 1.07E+02| | 1.70E-01 | 1.90E-01 |U] 1.90E-01
Trench DZ-02 | B12P87 |8/27/2001| 2.12E+01| | 9.60E-01 |-2.60E-02 |U| 3.50E-01 | 2.27E+02| | 1.00E+01|2.61E+01| |1.10E+00|2.92E+02| |1.70E+00 | 6.50E-01 | | 1.90E-01
Trench DZ-03 | B12P88 | 8/24/2001 | 2.22E-01 | 2| 1.90E-01 | 2.70E-02 |U| 8.20E-02 | 5.26E+00 |U| 1.00E+01 | 1.72E-01 |U] 1.90E-01 | 6.92E+01] | 8.00E-01 | 1.90E-01 |U| 1.90E-01
Trench DZ-05 | B12P94 | 8/24/2001 | 6.51E+00| | 1.50E+00 |-1.20E-02 |U| 3.70E-01 | 4.38E+01| | 1.00E+01| 1.18E+01]| | 1.00E+00 |4.99E+02| |1.90E+00 | 2.50E-01 | | 2.00E-01
Trench DZ-06 | B12P91 | 8/27/2001 | 1.01E+01| | 1.10E+00 | 1.29E-01 |U] 3.10E-01 | 1.12E+02| | 1.00E+01 | 1.50E+01| | 9.70E-01 | 2.37E+02| |1.90E+00 | 1.48E+01] | 4.10E-01
Trench DZ-07 | B12P95 |8/24/2001 | 3.94E-01 | *| 1.40E-01 |-2.20E-02 |U] 8.60E-02 | 3.06E+00 |U| 1.00E+01 | 2.30E-01 | * | 2.00E-01 | 3.86E+02| | 3.60E-01 | 1.80E-01 |U| 1.80E-01
Trench DZ-08 | B12P92 |8/24/2001| 8.00E-02 [U] 1.20E-01 | 3.20E-02 |U| 8.60E-02 | 5.35E+00 |U| 1.00E+01 | 8.20E-02 |U| 2.10E-01 | 6.04E+01| | 1.60E-01 | 2.00E-01 |U| 2.00E-01
Trench DZ-09 | B12P93 [8/27/2001| 1.80E+01 | | 1.50E+00 |-9.10E-02|U| 2.80E-01 | 2.79E+02| | 1.00E+01|2.92E+01| | 6.50E-01 | 8.34E+01| | 1.80E+00|7.60E+00| | 1.80E-01
Trench DZ-10 | B12P96 | 8/24/2001 | -2.40E-02 [U| 1.80E-01 | 6.90E-02 |U| 8.90E-02 |-2.69E+01|U| 1.10E+01 | 4.70E-02 |U| 1.80E-01 |-1.38E-01 |U| 3.80E-01 | 1.90E-01 |U| 1.90E-01
Crib DZ-02 |B14CM4 [4/08/2002 | 1.40E+00 |U| 1.40E+00 |-3.66E-01 |U| 6.10E-01 |-5.73E-01 |U| 1.00E+01 | 1.50E+00 | | 1.10E+00 | 2.13E+03 | | 3.90E+00 | 2.00E-01 |U| 2.00E-01
C;}bsﬂ?gfﬁe B14CN4 | 4/08/2002 | 1.40E+00 |U| 1.40E+00 |-2.09E-01 |U| 6.50E-01 |-8.54E-01 |U| 1.00E+01 | 3.36E-01 [U| 1.30E+00 | 1.90E+03 | |3.80E+00 | 2.10E-01 | | 1.90E-01
Cgﬁ’:(‘;):\';ff B14CX7 | 4/08/2002 | 1.42E+00 | | 4.79E-01 | 2.57E+00 |U| 6.65E+00 | 1.30E+01 |U| 1.56E+01 | 3.17E+00 | | 2.86E-01 | 3.16E+03| |7.02E+00 | 3.60E-02 |U| 3.60E-02
Crib DZ-01 |B14CM9|4/08/2002| 1.44E+02 | | 6.20E+00 |-3.20E-02 |U| 1.60E+00 | 5.13E+02| | 5.00E+01 | 2.28E+02 | | 8.00E+00 | 2.15E+03 | | 1.30E+01| 8.00E-01 | | 3.60E-02
Crib DZ-03 | B14CNO [4/08/2002 | 3.90E+02 |U| 3.90E+02 |-3.20E-02 |U| 1.60E+00 | 2.60E+03 | | 1.00E+02 | 2.00E+02| | 9.60E+00 | 2.68E+03 | | 2.60E+01| 7.50E-01 | | 3.70E-02
Crib DZ-04 |B14CMS54/08/2002|5.50E+00 |U| 5.50E+00 |-1.55E-01 |U| 3.20E-01 | 2.64E+01 | | 1.00E+01 | 1.12E+01| | 1.20E+00 | 1.97E+03 | |4.10E+00 | 2.60E-01 | | 2.00E-01
Crib DZ-05 |B14CN1|4/08/2002|2.26E+01| | 4.40E+00 |-8.30E-02 |U| 6.40E-01 | 1.26E+02| | 1.00E+01 | 3.55E+01| | 1.50E+00 | 2.06E+03 | |4.00E+00| 3.00E-01 | | 1.80E-01
Crib DZ-06 | B14CN2[4/08/2002|2.15E+00 | | 4.30E-01 |-4.40E-02 |U| 3.40E-01 | 2.52E+01| | 1.00E+01|3.41E+00| | 1.20E+00|8.01E+02| |4.00E+00]| 4.00E-01 | | 2.10E-01
Crib DZ-07 |B14CM6 | 4/08/2002 | 7.90E+00 U] 7.90E+00 [-3.33E-01 |U| 6.60E-01 | 5.14E+00| | 1.00E+01| 9.65E+00| | 1.60E+00|1.74E+03| |4.00E+00 | 1.90E-01 |U| 1.90E-01
Crib DZ-08 [B14CN3|4/08/2002 [ 9.99E+02| |3.10E+01|-4.97E-01|U| 1.60E+00 ] 6.04E+03 | | 2.00E+02 | 1.73E+03 | | 1.70E+01|3.71E+03| |4.20E+01 | 3.70E-02 |U| 3.70E-02
Crib DZ-09 |B14CM7 | 4/08/2002 | 5.80E+00 |U| 5.80E+00 | 1.23E-01 |U| 6.10E-01 | 6.80E+00 | | 1.00E+01 | 4.78E+00| | 1.30E+00 | 1.94E+03| |3.70E+00 | 2.00E-01 |U| 2.00E-01
Crib DZ-10 [B14CM8|4/08/2002 [ 1.48E+00] | 1.80E-01 |-1.21E-01 |U| 3.40E-01 | 8.49E+00| | 1.10E+01|2.17E+00| | 1.30E+00|7.72E+01| |2.60E+00 | 2.00E-01 |U| 2.00E-01

?Because of laboratory reporting conventions, these data were given a nonrelevant "J" qualifier that appears in the Hanford Environmental Information System (HEIS) database and in
analytical data. The data quality assessment (Appendix B) further discusses the "J" qualifiers applied during validation.
®For Am-241, GAMMA_GS results are reported for the crib and pipeline, and isotopic results are reported for the trench. Both methods are equally suitable.

U = Analyte is below detection limits of the method and instruments used (not detected).

Strontium-90 is the COC identified in the SAP. The values reported here are for total radioactive strontium.
In some cases, the laboratory reports no value but provides a minimum detectable activity (MDA). In these cases, the MDA has been used as the sample result.
~~ Indicates that the laboratory did not return MDAs/practical quantitation limits (PQLs) for these analyses.
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Table A-2. Deep Zone Cleanup Verification Data (8/24/01, 8/27/01, 11/15/01, 11/16/01,

1/07/02, 4/02/02, and 1/30/02 ). (Sheet 2 of 3)

Sample HEIS Sample Co-60 Cs-137 Eu-154 Eu-155

Point Number Date pCilg Q| MDA pCilg | Q| MDA pCilg | Q MDA pCily Q MDA
Trench A-1 B10642 10/19/2000 6.11E+02 2,50E+00 [1.19E+03 4.50E+00 [5.20E+00! U | 5.20E+00 | 6.70E+00 | U | 6.70E+00
Trench A-10 B10641 10/19/2000 1.51E+01 8.40E-02 | 3.68E-01 1.00E-01 [2.00E-01| U | 2.00E-01 | 3.30E-01 | U | 3.30E-01
Trench A-11 B10653 10/19/2000 3.60E-02 | U| 3.60E-02 |3.50E-02 | U | 3.50E-02 |1.30E-01| U | 1.30E-01 | 6.,70E-02 | U | 6.70E-02
Trench A-12 B10648 10/19/2000 3.43E+02 3.80E-01 [1.11E+02 6.30E-01 |9.10E-01| U | 9.10E-01 | 6.,70E-01 | U | 6.70E-01
Trench A-13 B10639 10/19/2000 2.94E+00 7.90E-02 | 8.84E-01 9.20E-02 |1.60E-01| U | 1.60E-01 | 2.70E-01 | U | 2.70E-01
Trench A-14 B10645 10/19/2000 4.48E+03 9.80E+00 | 8.06E+03 1.40E+01 |[1.70E+01} U | 1.70E+01 | 1.90E+01 | U | 1.90E+01
Trench A-15 B10637 10/19/2000 5.76E+01 1.70E-01 | 1.65E+02 2.90E-01 |3.70E-01| U | 3.70E-01 | 7.60E-01 | U | 7.80E-01
Trench A-16 B10650 10/19/2000 6.12E+00 4.10E-02 | 3.40E-01 5.40E-02 [1.00E-01| U | 1.00E-01 | 1.90E-01 | U | 1.90E-01
Trench A-17 B10643 10/19/2000 1,36E+03 3.50E+00 | 2.00E+03 5.60E+00 [6.90E+00| U | 6.90E+00 | 7.70E+00 | U | 7.70E+Q0
Trench A-18 B10657 10/19/2000 2.50E-02 | U| 2.50E-02 | 2.30E-02 | U | 2.30E-02 |7.80E-02| U | 7.80E-02 | 5.10E-02 | U | 5.10E-02
Trench A-19 B10660 10/19/2000 3.46E+01 7.50E-02 | 6.69E+01 1.30E-01 [1.70E-01| U | 1.70E-01 | 2.90E-01 | U | 2.90E-01
Trench A-2 B10658 10/19/2000 1.39E+00 4.30E-02 | 4.40E-02 | U | 4.40E-02 [1.20E-01] U | 1.20E-01 | 8.30E-02 | U | 8.30E-02
Trench A-20 B10647 10/19/2000 6.11E+00 2.30E-02 |2.64E+00 2.20E-02 |4.70E-02| U | 4.70E-02 | 3.40E-02 | U | 3.40E-02
Trench A-21 B10633 10/19/2000 1.25E+00 2.30E-02 | 1.30E-01 3.10E-02 |6.80E-02| U | 6.80E-02 | 8.60E-02 | U | 8.80E-02
Trench A-22 B10632 10/19/2000 8.10E-02 2.90E-02 | 3.00E-02 | U | 3,00E-02 [1.10E-02| U | 1.10E-02 | 8.00E-02 | U | 8.00E-02
Trench A-23 B10655 10/19/2000 3.44E+01 9.20E-02 |2.50E+02 2.00E-01 |2.60E-01| U | 2.60E-01 | 4.70E-01 | U | 4.70E-01
Trench A-24 B10656 10/19/2000 3.20E-02 | U| 3.20E-02 | 2.70E-02 | U | 2.70E-02 [9.70E-02| U | 9.70E-02 | 1.00E-01 | U | 1.00E-01
Trench A-25 B10636 10/19/2000 6.20E-02 2.00E-02 | 1.80E-02 | U | 1.80E-02 |6.80E-02| U | 6.80E-02 | 5.30E-02 { U | 5.30E-02
Trench A-26 B10646 10/19/2000 1.22E+04 1.50E+01 |6.54E+03 1.70E+01 |2.40E+01| U | 2.40E+01 | 1.90E+01 | U | 1.90E+01
Trench A-27 B10638 10/19/2000 8.52E+00 5.60E-02 | 5.07E+00 6.70E-02 | 1.20E-01| U | 1.20E-01 | 1.20E-01 | U | 1.20E-01
Trench A-28 B10644 10/19/2000 5.87E+02 2.60E+00 |1.98E+03 4.60E+00 [5.10E+00| U | 5.10E+00 | 7.50E+00 | U | 7.50E+00
Trench A-29 B10652 10/19/2000 3.23E+01 9.60E-02 |3.88E+02 2.20E-01 | 2.11E-01 2.10E-01 | 3.70E-01 | U | 3.70E-01
Trench A-3 B10661 10/19/2000 1.77E+00 3.60E-02 | 1.38E-01 4.50E-02 | 1.10E-01| U | 1.10E-01 | 3.00E-01 | U | 3.00E-01
Trench A-30 B10640 10/19/2000 1.66E+00 2.80E-02 | 1.50E-01 3.20E-02 |7.20E-02| U | 7.20E-02 | 7.90E-02 | U | 7.90E-02
Trench A-4 B10659 10/19/2000 3.01E+03 6.20E+00 |5.60E+03 9.30E+00 [1.10E+01| U | 1.10E+01 | 1.30E+01 | U | 1.30E+01
Trench A-5 B10634 10/19/2000 8.07E-01 2.80E-02 | 2.42E-01 2.70E-02 |6.30E-02| U | 6.30E-02 | 4.40E-02 | U | 4.40E-02
Trench A-6 B10635 10/19/2000 3.76E-01 5.70E-02 | 4.50E-02 | U | 4.50E-02 |1.30E-01| U | 1.30E-01 | 1.80E-01 | U | 1.80E-01
Trench A-7 B10654 10/19/2000 7.11E+00 8.70E-02 | 6.90E-02 | U | 8.90E-02 [2.20E-01| U | 2.20E-01 | 1.50E-01 | U | 1.50E-01
Trench A-8 B10651 10/12/2000 2.43E-01 3.20E-02 | 9.20E-01 3.60E-02 |9.40E-02| U | 9.40E-02 | 1.00E-01 | U | 1.00E-01
Trench A-9 B10649 10/19/2000 1.59E+01 1.20E-01 | 1.61E-01 1.30E-01 {2.60E-01| U | 2.60E-01 | 2.50E-01 | U | 2.50E-01

?Because of laboratory reporting conventions, these data were given a nonrelevant "J" qualifier that appears in the Hanford Environmental Information System (HEIS)
database and in analytical data. The data quality assessment (Appendix B) further discusses the "J" qualifiers applied during validation.
U = Analyte is below detection limits of the method and instruments used (not detected).
Strontium-90 is the COC identified in the SAP. The values reported here are for total radioactive strontium.
In some cases, the laboratory reports no value but provides a minimum detectable activity (MDA). In these cases, the MDA has been used as the sample result.
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Table A-2. Deep Zone Cleanup Verification Data
(8/24/01, 8/27/01, 11/15/01, 11/16/01, 1/07/02, 4/02/02, and 1/30/02 ). (Sheet 3 of 3)

Sample HEIS Sample Co-60 Cs-137 Eu-154 Eu-155

Point Number Date pCilg | Q| MDA | pCiig |Q] MDA | pCilg | Q] MDA | pCig | @ | MDA
Crib DZ-02 | B14CM4 | 4/08/2002 | 1.59E+01 1.90E-01 |1.44E+02| | 2.70E-01 | 4.20E-01 | U | 4.20E-01 | 7.80E-01] U | 7.80E-01
Cgfgﬂ'ﬁe B14CN4 | 4/08/2002 |1.60E+01 2.80E-01 |1.07E+02| | 5.30E-01 | 6.80E-01 | U | 6.80E-01 | 8.00E-01| U | 8.00E-01
Crib Splitof | B14CX7 | 4/08/2002 |1.37E+01 7.056-02 |1.82E+02| | 1.43E-01| 1.49E-01 | U | 2.28E-01 | 3.00E-01| U |6.21E-01
B14CM4

Crib DZ-01 | B14CM9 | 4/08/2002 |6.97E+03| | 2.90E+00 | 1.53E+04 | |3.60E+00 | 2.91E+01 5.00E+00 |1.30E+01| U | 1.30E+01
Crib DZ-03 | B14CNO | 4/08/2002 |2.07E+04| | 3.00E+01 | 2.23E+04| | 6.80E+01| 1.70E+02 | U | 1.70E+02 |5.50E+01| U | 5.50E+01
Crib DZ-04 | B14CM5 | 4/08/2002 |2.39E+02| | 7.20E-01 |7.98E+02| |1.00E+00| 2.50E+00 | U | 2.50E+00 |1.10E+00| U | 1.10E+00
Crib DZ-05 | B14CN1 | 4/08/2002 |1.24E+03| | 1.90E+00 | 2.29E+03| | 2.40E+00| 4.10E+00 | U | 410E+00 |3.00E+00| U | 3.00E+00
Crib DZ-06 | B14CN2 | 4/08/2002 |1.55E+02| | 3.50E-01 |1.95E402| | 5.00E-01| 9.60E01 | U | 9.60E-01 | 5.90E-01 | U | 5.90E-01
Crib DZ-07 | B14CM6 | 4/08/2002 |1.30E+02| | 6.70E-01 |5.69E+02| |1.10E+00| 1.50E+00 | U | 1.50E+00 |1.20E+00| U |1.20E+00
Crib DZ-08 | B14CN3 | 4/08/2002 |6.24E+04| | 2.80E+01 |4.31E+04 | | 5.80E+01| 2.30E+02 | U | 7.10E+01 |1.30E+02| U | 1.30E+02
CribDZ-09 | B14CM7 | 4/08/2002 | 1.00E+02| | 7.70E-01 |2.59E+03| |2.10E+00| 2.10E+00 | U | 2.10E+00 | 2.90E+00| U |2.90E+00
CribDZ-10 | B14CM8 | 4/08/2002 | 8.84E+01 1.70E-01 |1.61E+02| | 2.50E-01 | 8.60E-01 | U | 8.60E-01 | 2.50E-01 | U | 2.50E-01

®Because of laboratory reporting conventions, these data were given a nonrelevant "J" qualifier that appears in the Hanford Environmental Information

System (HEIS) database and in analytical data. The data quality assessment (Appendix B) further discusses the "J" qualifiers applied during validation.
U = Analyte is below detection limits of the method and instruments used (not detected).
Strontium-90 is the COC identified in the SAP, The values reported here are for total radioactive strontium.
In some cases, the laboratory reports no value but provides a minimum detectable activity (MDA). In these cases, the MDA has been used as the sample

result,
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Table A-3. Overburden Cleanup Verification Data (3/04/02).

(Sheet 1 of 2)

Sample HEIS Sample Am-241 Cs-137 Co-60 Eu-154 Eu-155

Point | Number | Date pCilg | Q@ | MDA | pCilg | Q | MDA | pCilg |Q| MDA | pCilg |Q] MDA | pCilg |Q| MDA
OVB-02 | B14501 | 3/04/2002 | 2.70E-01] U |2.70E-01 | 4.00E-02] ° |3.00E-02 | 4.90E-02] ° |3.90E-02| 1.20E-01|U [1.20E-01 | 1.10E-01|U[1.10E-01
02“8"1“2;‘091 B14510 | 3/04/2002 | 2.60E-01| U |2.60E-01 | 3.60E-02| ° |3.30E-02 | 9.80E-02| |3.50E-02| 1.20E-01|U|1.20E-01 | 1.10E-01|U |1.10E-01
Bsfj';g: B14512 | 3/04/2002 | 1.72E-02| U |2.36E-02 | 3.62E-02 2.27E-02 | 8.46E-02| |2.24E-02|-1.73E-02| U | 7.03E-02 | 3.76E-03 | U |7.57E-02
OVB01 | B14500 | 3/04/2002 | 8.40E-02| U |8.40E-02 | 7.10E-02] ° |2.80E-02 | 8.00E-02| |3.00E-02| 8.60E-02U |8.60E-02 | 6.90E-02| U [6.90E-02
OVB03 | B14502 | 3/04/2002 | 4.00E-02] U |4.00E-02 | 6.20E-02] ° |3.70E-02 | 1.03E-01| |4.00E-02| 1.10E-01|U |1.10E-01 | 1.80E-01| U |1.80E-01
OVB.04 | B14503 | 3/04/2002 | 2.20E-02| U |2.20E-02 | 2.60E-02] ° |1.80E-02 | 2.30E-02| U |2.30E-02| 6.60E-02| U |6.60E-02 | 3.00E-02| U [3.00E-02
OVB05 | B14504 | 3/04/2002 | 2.00E-01] U |2.00E-01 | 1.47E-01 2.90E-02 | 2.26E-01] |2.90E-02| 8.20E-02| U |8.20E-02 | 7.90E-02| U |7.90E-02
OVB.06 | B14505 | 3/04/2002 | 1.10E-01] U |1.10E01 | 7.70E-02] ° |3.90E-02 | 5.30E-02| |4.70E-02| 1.20E-01| U |1.20E-01 | 7.80E-02| U [7.80E-02
OVB.07 | B14506 | 3/04/2002 | 2.70E-02| U |2.70E-02 | 3.90E-02] ° |2.00E-02 | 3.60E-02| U |3.60E-02| 6.30E-02| U |6.30E-02 | 4.10E-02| U [4.10E-02
OVB.08 | B14507 | 3/04/2002 | 5.20E-02] U |5.20E-02 | 1.00E-01 1.90E-02 | 5.10E-02]  |2.00E-02| 5.80E-02| U |5.80E-02 | 4.50E-02| U |4.50E-02
OVB-09 | B14508 | 3/04/2002 | 1.40E-01] U |1.40E-01 | 4.70E02] U |4.70E-02 | 5.70E-02| U |5.70E-02| 1.60E-01| U |1.60E-01 | 9.90E-02| U [9.90E-02
OVB-10 | B14509 | 3/04/2002 | 6.90E-02] U |6.90E-02 | 7.60E-02] ° |2.30E-02 | 5.60E-02] |2.40E-02| 7.60E-02|U |7.60E-02 | 5.90E-02|U [5.90E-02

*Because of laboratory reporting conventions, these data were given a nonrelevant "J" qualifier that appears in the Hanford Environmental Information System (HEIS)
database and in analytical data. The data quality assessment (Appendix B) further discusses the "J" qualifiers applied during validation.
U = Analyte is below detection limits of the method and instruments used (not detected).
In some cases, the laboratory reports no value but provides a minimum detectable activity (MDA). In these cases, the MDA has been used as the sample result.
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Table A-3. Overburden Cleanup Verification Data (3/04/02). (Sheet 2 of 2)

Sample HEIS Sample Ni-63 Pu-239/240 Sr-90 Nitrate Hg

Point Number Date pCilg |Q] MDA pCilg | Q| MDA pCilg |Q| MDA | mgkg [Q| PaAL | mg/kg [Q PaQL
OVB-02 | B14501 | 3/04/2002 | -8.28E-01|U [2.70E+00 | 0.00E+00 | U |2.30E-01 |-7.30E-02| U |2.30E-01|1.01E+01| [3.90E-01| 2.00E-02| U [2.00E-02
3“3"1“235‘“’1 B14510 | 3/04/2002 (-1.72E+00| U [2.60E+00| 9.70E-02 | U [1.90E-01 | 1.70E-02| U 2.20E-01|1.12E+01|  |4.10E-01| 2.00E-02| U |2.00E-02
E?mgg B14512 | 3/04/2002 | 1.16E+00 | U |6.45E+00| -3.60E-04 | U | 1.81E-02 | 4.02E-01 2.91E-01|8.90E+00|  [2.00E-01|8.20E-03 | U |2.00E-02
OVB-01 | B14500 | 3/04/2002 |-1.38E+00|U {2.70E+00 | 0.00E+00 | U {2.40E-01 | 7.00E-02| U |{2.80E-01|1.90E+00] |2.00E-01| 2.00E-02| U |2.00E-02
OVB-03 | B14502 | 3/04/2002 | -5.22E-01|U [2.70E+00 | 1.00E-02 | U |2.60E-02 |-7.60E-02| U |2.60E-01| 5.80E-01] |2.20E-01| 2.00E-02| U [2.00E-02
OVB-04 | B14503 | 3/04/2002 |-6.79E-01|U [2.70E+00 | -8.00E-03 | U |3.10E-02 | 2.00E-03| U |2.50E-01| 9.90E-01] [2.20E-01| 2.00E-02] U |2.00E-02
OVB-05 | B14504 | 3/04/2002 |-1.38E+00|U [2.70E+00| 1.90E-02 | U [3.70E-02 | 1.20E-02| U |2.60E-01[1.40E+00| [2.20E-01| 2.00E-02| U |2.00E-02
OVB-06 | B14505 | 3/04/2002 | 4.02E-01|U [2.70E+00 | -4.00E-03 | U |3.60E-02 |-2.60E-02| U |2.10E-01(4.70E+00| (2.10E-01( 2.00E-02| U (2.00E-02
OVB-07 | B14506 | 3/04/2002 |-1.36E+00|U |2.80E+00 | 0.00E+00 | U [1.90E-01 |-3.00E-02| U |2.00E-015.30E+00| |2.20E-01| 2.00E-02| U |2.00E-02
OVB-08 | B14507 | 3/04/2002 |-4.87E-01|U|3.20E+00| 1.70E-02 | U |4.10E-02 |-3.00E-03| U |2.00E-01(1.00E+00| |2.10E-01| 2.00E-02| U |2.00E-02
OVB-09 | B14508 | 3/04/2002 |-1.04E+00|U |[2.60E+00 | 4.70E-02 | U [1.80E-01 |-3.10E-02| U [2.20E-01|9.70E+00| [2.00E-01| 2.00E-02[ U |2.00E-02
OVB-10 | B14509 | 3/04/2002 |-2.23E+00]|U |2.70E+00 | 0.00E+00 | U [2.00E-01 | 3.70E-02| U |2.00E-01|2.40E+00| [2.10E-01| 2.00E-02] U |2.00E-02

U = Analyte is below detection limits of the method and instruments used (not detected).
Strontium-90 is the COC identified in the SAP. The values reported here are for total radioactive strontium.
In some cases, the laboratory reports no value but provides a minimum detectable activity (MDA). In these cases, the MDA has been used as the sample result.
PQL = practical quantitation limit
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Table A-4. Transition Zone Cleanup Verification Data (5/18/01 and 6/11/01 and 6/27/01).

Sampling HEIS Sample Co-60 Cs-137 Eu-154 Eu-155
Area Number| Date pCilg | Q| MDA | pCilg |Q] MDA | pCilg | Q| MDA | pCilg | Q| MDA
TZ-02 B125P2 | 6/11/2001 | 7.46E-01 | |3.80E-02|1.27E-01] |2.90E-02| 8.30E-02 | U | 8.30E-02 |7.30E-02] U | 7.30E-02
Dgﬂ"ggg“ B125P3 | 6/11/2001 | 1.17E+00| |6.30E-02|1.19E-01| |5.60E-02| 1.30E-01 | U | 1.30E-01 |9.70E-02| U | 9.70E-02
TZ-01 B121J6 | 5/18/2001 | 1.86E-01 | |3.90E-02|4.00E-02| ° |3.60E-02] 1.30E-01 | U | 1.30E-01 |5.80E-02| U | 5.80E-02
TZ03 B121J8 | 5/18/2001 | 3.89E-01 | |2.40E-02|1.06E-01| |2.30E-02| 6.30E-02 | U | 6.30E-02 |5.40E-02| U | 5.40E-02
TZ-04 B121J9 | 5/18/2001 | 1.07E-01 | |3.10E-02|5.10E-02| ® |2.90E-02| 8.30E-02 | U | 8.30E-02 |9.50E-02] U | 9.50E-02
TZ-05 B121K0 | 5/18/2001 | 1.47E-01 | |3.00E-02|7.60E-02| ® |2.90E-02| 7.30E-02 | U | 7.30E-02 |4.80E-02] U | 4.80E-02
TZ-06 B121K1 | 5/18/2001 | 4.50E-02 | U |4.50E-02|3.50E-02|U|3.50E-02| 1.30E-01 | U | 1.30E-01 |8.50E-02| U | 8.50E-02
TZ07 B121K2 | 5/18/2001 | 4.40E-02 | * |2.70E-02|2.50E-02|U[2.50E-02| 7.60E-02 | U| 7.60E-02 |8.00E-02| U | 8.00E-02
TZ-08 B121K3 | 5/18/2001 | 1.34E-01 | |2.60E-02|5.80E-02| * |2.60E-02| 6.60E-02 | U | 6.60E-02 |440E-02| U | 4.40E-02
TZ-09 B121K4 | 5/18/2001 | 1.73E-01 | |3.90E-02|5.90E-02| * |2.70E-02] 1.10E-01 | U | 1.10E-02 |7.30E-02] U | 7.30E-02
TZ-10 B121K5 | 5/18/2001 | 9.00E-02 | |2.50E-02|2.70E-02|U|2.70E-02| 7.50E-02 | U | 7.50E-02 |8.10E-02| U | 8.10E-02
TZ-11 B121K6 | 5/18/2001 | 4.10E-02 | * |1.10E-02|1.50E-02| * |1.30E-02| 3.60E-02 | U | 3.60E-02 |3.90E-02| * | 2.80E-02
TZ-12 B121K7 | 5/18/2001 | 2.05E-01 | | 1.00E-02|8.90E-02| * |1.10E-02| 2.90E-02 | U | 2.90E-02 |2.50E-02] U | 2.50E-02
SZ%}?Q‘*Q’%‘,’,”2 B129K9 | 6/27/2001 | 9.70E-02 | U |9.70E-02|3.80E-02|U|3.80E-02| 1.20E-01 | U | 1.20E-01 |1.10E-01| U | 1.10E-01

?Because of laboratory reporting conventions, these data were given a nonrelevant *J" qualifier that appears in the Hanford Environmental
Information System (HEIS) database and in analytical data. The data quality assessment (Appendix B) further discusses the "J" qualifiers applied

during validation.

U = Analyte is below detection limits of the method and instruments used (not detected).
Strontium-90 is the COC identified in the SAP. The values reported here are for total radioactive strontium.
In some cases, the laboratory reports no value but provides a minimum detectable activity (MDA). In these cases, the MDA has been used as the

sample result.
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B1.0 DATA QUALITY ASSESSMENT FOR THE 116-N-3 SITE

B1.1 OVERVIEW

This data quality assessment (DQA) was performed to compare the verification
sampling approach and resulting analytical data with the sampling and data quality
requirements specified by the project objectives and performance specifications. The
DQA involves the scientific and statistical evaluation of the data to determine if they are
of the right type, quality, and quantity to support their intended use (i.e., closeout
decisions [EPA 1996]). The DQA completes the data life cycle (i.e., planning,
implementation, and assessment) that was initiated by the data quality objectives process.

This DQA was performed in accordance with BHI-EE-01, Environmental Investigations
Procedures. Specific data quality objectives for the site are found in the Sampling and
Analysis Plan for the 100-NR-1 Treatment, Storage, and Disposal Units During
Remediation and Closeout (SAP) (DOE-RL 2002). The DQA is based on the guidelines
presented in Guidance for Data Quality Assessment (EPA 2000). Statistical tests used
in this DQA were performed as specified in the SAP (DOE-RL 2002) and the Remedial
Design Report/Remedial Action Work Plan for the 100-NR-1 Treatment, Storage, and
Disposal Units (DOE-RL 2000).

Prior to performing statistical tests, all of the analytical data are evaluated and a portion
are validated for compliance with quality assurance project plan requirements (DOE-RL
2002). Data evaluation is performed to determine if the laboratory carried out all steps
required by the SAP and the laboratory contract governing the conduct of analysis and
reporting of the data. This evaluation also examines the available laboratory data to
determine if an analyte is present or absent in a sample and the degree of overall
uncertainty associated with that determination. Data validation is done in accordance
with validation procedures (BHI 2000a, 2000b) as part of data evaluation. After data
evaluation and validation, the appropriate statistical test is performed on the adjusted
raw analytical data (see calculation briefs in Appendix C) to determine statistical values
for each contaminant. The number of samples collected for cleanup verification is then
evaluated to confirm assumptions concerning contaminant variability.

The DQA for the 116-N-3 site determined that the data are of the right type, quality, and
quantity to support site cleanup verification decisions within specified error tolerances.
All analytical data were found to be acceptable for decision-making purposes. The
evaluation verified that the sample design was sulfficient for the purpose of clean site
verification. Additional quality requirements of the quality assurance project plan
included data acquisition requirements. The cleanup verification sample analytical data
are stored in the Hanford Environmental Information System and are summarized in
Appendix A.
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The following subsections describe the DQA results for the 116-N-3 site, including
formal data validation, supplementary data evaluation, and field quality assurance
(QA)/quality control (QC) program results. The statistical evaluation of the data is
provided in the calculation brief excerpts included in Appendix C.

B1.2 DATA VALIDATION
B1.2.1 Laboratory QA/QC Analysis

All verification samples are subject to laboratory-specific QA requirements, including
instrument procurement, maintenance, calibration, and operation. Additional laboratory
requirements for internal QC checks are performed as appropriate for the analytical
method at a rate of 1 per sample delivery group (SDG), or 1 in 20, whichever is more
frequent. Laboratory internal QC checks include the following:

e Laboratory Contamination. Each analytical batch contains a laboratory (method)
blank (material of similar composition as the samples with known/minimal
contamination of the analytes of interest) carried through the complete analytical
process. The method blank is used to evaluate false-positive results in samples due
to contamination during handling at the laboratory.

e Analytical Accuracy. For most analyses, a known quantity of representative analytes
of interest (matrix spike [MS]) is added to a separate aliquot of a sample from the
analytical batch. The recovery percentage of the added MS is used to evaluate
analytical accuracy. For analyses not amenable to MS techniques (e.g., gamma
energy analysis) or where analytical recovery is corrected via internal standards
(e.g., alpha spectral analyses), accuracy is evaluated from recovery of the QC
reference sample (e.g., laboratory control spike or blank spike sample).

o Analytical Precision. Separate aliquots removed from the same sample container
(replicate samples) are analyzed for each analytical batch. The replicate sample
results (evaluated as relative percent differences [RPDs]) are used to assess
analytical precision.

e QC reference samples. A QC reference sample is prepared from an independent
standard at a concentration other than that used for calibration, but within the
calibration range. Reference samples provide an independent check on analytical
technique and methodology.

Verification sample laboratories are also subject to periodic and random assessments of
the laboratory performance, systems, and overall program. These assessments are
performed by the Bechtel Hanford, Inc. Quality Assurance group to ensure that the
laboratories are performing to meet laboratory contract requirements.

B-2



CVP-2002-00002
Rev. 0

B1.2.2 Data Validation Results

After sampling was completed, all of the fixed-base laboratory data from one SDG,
H1488, were validated to Level C per BHI-EE-01, Environmental Investigations
Procedures, Procedure 2.5, "Data Package Validation Process." Level C validation
procedures are specified in Data Validation Procedure for Radiochemical Analysis
(BHI 2000a) and Data Validation Procedure for Chemical Analysis (BHI 2000b).
Validation was performed by Tech Law, Inc. (Tech Law 2001a, 2001b, 2001c).

Under the Level C validation procedure, the following items were reviewed, as
appropriate, for each analytical method:

Sample holding times

Method blanks

MS recovery

Surrogate recovery

MS/matrix spike duplicate results

Sample replicates

Associated batch laboratory control sample results
Data package completeness.

e o o @ o o o o

Data flagged as estimated (i.e., "J") indicate that the associated concentration is an
estimate but that the data may be used for decision-making purposes. All data in
Appendix A that were flagged as being "J" qualified have been footnoted with the
following: "Because of laboratory reporting conventions, these data were given a
nonrelevant "J" qualifier that appears in the Hanford Environmental Information System
(HEIS) database and in analytical data. The data quality assessment (Appendix B)
further discusses the "J" qualifiers applied during validation." Data flagged as below
detection limits (i.e., "U") indicate the contaminant was analyzed for but not detected
and the concentration is below the minimum detectable activity (MDA) for radionuclides
or the practical quantitation limit (PQL) (i.e., reporting limit) for nonradionuclides. For
nonradionuclides, nondetects are reported as the PQL. For radionuclides, nondetects
report the actual value obtained from analysis (positive or negative but less than the
MDA) except for limited analyses where no value can be calculated. In these cases, the
MDA is reported. This situation is applicable for sample results that are below detection
limits. All other validated results are considered to be accurate within the standard
errors associated with the methods.

The adequacy of laboratory QA/QC was evaluated for precision, accuracy,
completeness, and target detection limits pursuant to the SAP (DOE-RL 2002). The
organization performing the data validation reported that, of the data given formal
validation, the laboratory met the standards for performance for precision (+30%),
accuracy (+30%), and completeness (>90%). Comparison of the target detection limit
(TDL) with the respective MDA or PQL is discussed in Section B1.3.
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A summary of deficiencies noted during validation of SDG H1488 follows.

Inorganics. The DQA noted no major and no minor deficiencies and qualified no data.
The following items were noted in the validation report:

All holding times were acceptable.

All preparation blank results were acceptable.

All MS recovery results were acceptable.

All laboratory duplicate results were acceptable.

All field duplicate results were acceptable.

All reported detection limits met the analyte-specific TDL.

The completion percentage was 100%. Data package completeness is based on
the percentage of data determined to be valid (i.e., not rejected).

Wet Chemistry. The DQA noted no major deficiencies. Minor deficiencies noted during
validation include the following:

Analytical holding times for all analytes are assessed to ascertain whether the
holding time requirements were met by the laboratory. The holding time
requirements for the wet chemistry method is as follows: 28 days for nitrate/nitrite.
Because of holding times being missed (30 and 33 days), all nitrate results were
qualified as estimates and flagged "J". Data flagged as estimated (i.e., "J") indicate

that the associated concentration is an estimate but that the data may be used for
decision-making purposes.

All preparation blank results were acceptable.

All MS recovery results were acceptable.

All laboratory duplicate results were acceptable.

All field duplicate results were acceptable.

Reported analytical detection levels are compared against the SAP TDLs

(DOE-RL 2002) to ensure that laboratory detection levels meet the required criteria.

No detection limit was established for nitrate.

The completion percentage was 100%. Data package completeness is based on
the percentage of data determined to be valid (i.e., not rejected).
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Radiochemistry. The DQA noted no major or minor deficiencies. The following items
are noted in the validation report:

e All holding times were acceptable.

¢ All preparation blank results were acceptable.

e All accuracy results were acceptable.

e All laboratory duplicate results were acceptable.
« All field duplicate results were acceptable.

» All field duplicate results were acceptable.

+ Reported analytical detection levels are compared against the SAP TDLs
(DOE-RL 2002) to ensure that laboratory detection levels meet the required criteria.
TDLs are detection limit requirements that have been pre-established for each
analytical method. The SAP no longer refers to these limits as TDLs, but instead
refers to them as minimum detectable levels (MDLs) and practical quantitation limits
(PQLs). The term TDL, however, was used in this cleanup verification package and
95% upper confidence limit calculation briefs to avoid any confusion between the
method PQLs and the sample-specific PQLs that were reported for individual sample
results. Out of 304 analytes, 70 were reported above the TDL. Under the Bechtel
Hanford, Inc. statement of work, no qualification is required. All other reported
laboratory MDAs were at or below the analyte-specific TDL.

e The completion percentage was 100%. Data package completeness is based on
the percentage of data determined to be valid (i.e., not rejected).

B1.3 DATA EVALUATION

The formal data validation described in the previous section included evaluation of only
one SDG; however, DQA is required for all SDGs. Therefore, supplementary data
evaluation was performed on the remaining SDGs. The following paragraphs include
the results of the data evaluation of all SDGs.

To ensure adequate data quality, DQA investigators reviewed the study objectives in
the SAP (DOE-RL 2002) to determine the context for assessing the data. The context
for assessing the data includes evaluating the sample data using the statistical
methodology of the SAP (included in the calculation brief excerpts in Appendix C) and a
comparison of analytical results to the PARCC (precision, accuracy, representativeness,
completeness, and comparability) parameters as specified in the SAP (DOE-RL 2002).
This section summarizes the results of the PARCC parameter comparison and presents
an evaluation of the affected data.
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e TDL Comparison: Reported analytical detection levels were compared to the TDLs
specified in the SAP (DOE-RL 2002). When detected results are obtained,
evaluation of detection limits is not performed. The data validation and
supplemental data evaluation noted any analyses in which the detection limit (MDA
or PQL) was above the SAP TDLs for nondetected analytes.

The reported MDA was above the TDL for the following contaminants of concern
(COCs):

— Americium-241: 45 of 52 nondetect results
— Cesium-137: 1 of 23 nondetect results

— Cobalt-60: 16 of 22 nondetect results
— Europium-154: 52 of 83 nondetect results
— Europium-155: 22 of 84 nondetect results
— Nickel-63: 30 of 51 nondetect results
— Plutonium-239/240: 42 of 48 nondetect results
— Strontium-90: 29 of 40 nondetect results
— Mercury: 38 of 44 nondetect results.

Because all the reported values for the MDA and the TDLs for the nondetects for these
contaminants of concern were much less than the applicable remedial action goals
(RAGSs), the associated data are of sufficient quality for decision-making purposes
(DOE-RL 2002).

All other nondetected analyses had detection limits below the TDL.

Precision and Accuracy Evaluation: Analytical accuracy and precision were evaluated
by examination of the percent recovery and RPD between the main and duplicate
samples. Only the COCs detected at five times the detection limit (or greater) are used
for data analysis with regards to accuracy and precision.

The RPDs for laboratory duplicates were within acceptable limits for all COCs.
The RPD for the laboratory splits were within acceptable limits for all COCs.

Also for americium-241 the laboratories generally use two analytical methods. The two
methods include gamma spectroscopy identified in HEIS with the "GAMMA_GS"
method name and an americium isotopic method identified in HEIS with the
"AMCMISO_IE_PLATE_AEA" method name. When an americium-241 analysis is
requested for a site in conjunction with a gamma-emitting radionuclide analysis, results
from both methods are provided by the laboratory for americium-241. Both methods are
equally suitable for analysis of americium-241. Because gamma-emitting COCs were
identified for the 116-N-3 Trench deep zone at a later date (discussed in the body of the
cleanup verification package), there are only deep zone americium-241 results from the
isotopic method. To be consistent within the trench, all americium-241 results used for
cleanup verification of the trench are from the isotopic method. For the 116-N-3 Crib
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and Pipeline, americium-241 results from the gamma specification method were used
for cleanup verification. Results from both methods are consistent and indicate very low
levels of americium-241.

B1.4 FIELD QA/QC

Field QA/QC measures were used to assess potential sources of error and cross-
contamination of soil samples that could bias results.

For the 116-N-3 Trench, field QA/QC samples included one equipment blank (B12P77);
one field duplicate sample (B12P76), which was a duplicate of shallow zone sample
B12P75; duplicate (B12P90), which was a duplicate of deep zone sample B12P89; one
field split sample (B12PD7), which was a split of shallow zone sample B12P75; and one
split sample (B12PD8), which was a split of deep zone sample B12P89.

For the 116-N-3 Crib, field QA/QC samples included one equipment blank (B14CL4);
one field duplicate sample (B14CL3), which was a duplicate of shallow zone sample
B14CL2; duplicate (B14CN4), which was a duplicate of deep zone sample B14CM4;
one field split sample (B10059A), which was a split of shallow zone sample B14CL2;
and one split sample (B14CX7), which was a split of deep zone sample B14CM4.

For the 116-N-3 Pipeline, field QA/QC samples included two equipment blanks, shallow
zone (B13TF4) and overburden(B14511); one field duplicate sample (B13TF3), which
was a duplicate of shallow zone sample B13P83; one field split sample (B13TF5), which
was a split of shallow zone sample B13P83; and split sample (B14512), which was a
split of overburden sample B14501.

All main and QA/QC sample results are presented in Appendix A.
B1.4.1 Equipment Blank Samples

Field blank samples were collected as part of the QA/QC measures for the
116-N-3 Trench, Crib, and Pipeline. The blank sample results for this site were less
than detection for all COCs. '

B1.4.2 Field Duplicate Samples

Duplicate samples were collected to provide a relative measure of the degree of local
heterogeneity in the sampling medium, unlike laboratory duplicates that are used to
evaluate precision in the analytical process. The field duplicates are evaluated by
computing the RPD of the duplicate samples for each COC. Only analytes with values
above five times the target detection limits for both the main and duplicate samples are
compared.

For field duplicate samples B13TF3 and B12P90, two of the RPDs were greater than
the control limit of 30%. B13TF3 exceeded this limit for cobalt-60, and B12P90
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exceeded the limit for americium-241. B13TF3 is the only shallow zone sample that
had an RPD greater than 30%. Difficulty in producing truly homogeneous mixtures of
soils is well known, and the lack of homogenous samples often times results in high
RPDs. ltis likely that more essentially inert material (e.g., larger size rocks or cobble)
was present in one sample. The duplicate RPD for cobalt-60 is also consistent with the
higher average and range of residual concentrations of cobalt-60 in both the variance
samples and the verification samples. The 95% upper confidence limit value for
cobalt-60 is acceptable, and these data are acceptable for the intended use of the data.
As all values were below the RAGs by a larger amount than the potential
nonhomogeneity in the samples, this does not affect the usability of the data.

Sample B12P90 was a deep zone duplicate that had an RPD that exceeded the limit of
30%. The deep zone RPDS above 30% are to be expected with the higher residual
levels of the COCs in the deep zone. An alternate statistics-based test was applied to
the americium-241 results for samples B12P90 and B12P89. This test evaluates the
overall uncertainty of the reported values relative to the result and may be used to
determine if the two values are statistically distinguishable. This test shows the
americium-241 result is within the error bounds of the analysis and should not be
considered different. Again, the measured results are sufficiently below the RAGs and
the potential variability does not affect the usability of the results. Variance analysis
(Appendix C) indicates that the number of samples taken is sufficient for site
verification. The use of statistical values described in Section 5.0 is used to
compensate for COC variance at the site and ensure that decisions are made within
acceptable error tolerance. All other duplicates that required RPD calculation were
within the acceptable limit of +/-30% range.

B1.4.3 Field Split Samples

Split samples were collected to provide a relative measure of the degree of variability in
the sampling, sample handling, and analytical techniques used by commercial
laboratories. The field main and split samples are evaluated by computing the RPD of
the split samples for each COC to determine the usability of the verification data. The
U.S. Environmental Protection Agency Contract Laboratory Program duplicate sample
comparison methodology, USEPA Contract Laboratory Program National Functional
Guidelines for Inorganic Data Review (EPA 1994), is used as an initial test of the data
from the splits. Only analytes that had values above five times the TDLs or contract
required detection limit for both the main and split sample were compared.

For deep zone field split samples B12PD8 and B14CX7, two of the RPDs were greater
than the control limit of +/-30%. B12PD8 exceeded this limit for americium-241,
nickel-63, and plutonium-239/240. B14CX7 exceeded the limit for plutonium-239/240
and strontium-90. Application of the statistics-based test as noted in Section B1.4.2 for
these two result pairs indicates that these results are not likely actually different. All
other split RPDs were within the +/-30% range.

Field QA/QC sample results tend to suggest a limited degree of heterogeneity that is
consistent for higher levels of residual contaminant concentrations, particularly in the
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deep zone with regard to the COCs of interest. Actinides are typically present as alpha-
emitting particles that have a natural tendency to accumulate in discrete portions of the
matrix. Even distribution of the contaminants throughout the matrix is not likely to occur
in nature and is difficult to achieve in prepared standard materials. The possibility of
getting an actinide hot spot in a subfraction of a sample is significant, even in prepared
standard materials. Variance analysis (Appendix C) indicates that the number of
samples taken is sufficient for site verification. The use of statistical values described in
Section 5.0 is used to compensate for COC variance at the site and ensure that
decisions are made within acceptable error tolerance.

B1.4.4 Regulator Split Samples

In addition to the field split samples described above, Washington State Department of
Ecology (Ecology) and Washington Department of Health (WDOH) split samples were
collected for the 116-N-3 Trench and Crib.

The trench had Ecology splits for B12P75, B12P80, and B12P84. They were
WDOE-N3T-SZ04, WDOE-N3T-SZ08, and WDOE-N3T-SZ09, respectively. Only one
WDOH split was done for the trench. It was for B12P75, and its sample number was
N3T-SZ04.

The crib had Ecology splits for B14CL2, B14CL9, and B14CMO0. They were
WDOE-N3C-SZ01, WDOE-N3C-SZ06, and WDOE-N3C-SZ07, respectively. The same
three splits were also analyzed by the WDOH. The WDOH sample numbers were
WDOH-N3C-SZ01, WDOH-N3C-SZ06, and WDOH-N3C-SZ07, respectively.

The U.S. Environmental Protection Agency Contract Laboratory Program duplicate
sample comparison methodology, USEPA Contract Laboratory Program National
Functional Guidelines for Inorganic Data Review (EPA 1994), is used as an initial test of
the data from the splits. Three criteria are described in these guidelines:

1. If both main and split results are below detection, no further analysis is required.

2. If both main and split results are greater than five times the TDL, the RPD was
computed. This RPD is compared to +/-35%.

3. If either the main or split result is greater than five times the TDL, then the difference
is computed. This difference is compared to two times the TDL.

All Ecology and WDOH split results reported were below detection limits; therefore, the
difference and RPD for regulator splits were not calculated.
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B1.5 SUITABILITY OF DATA

The conclusion of the DQA is that the data are of the right type, quality, and quantity to
support the intended use. Detection limits, precision, accuracy, and SDG completeness
were analyzed to determine if any analytical results should be rejected as a result of
QA/QC deficiencies. All COC analytical data were found to be acceptable for decision-
making purposes, and the raw data are acceptable for calculating the required statistical
values.
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D-34 * Eu-155 , Plant/soil concentration ratio, ‘dimensicnless 3 2.500E-03 ? 2.500E-03.* RTF{ &.,1)"
D-34 * Bu-155 , beef/livestock:intéke ratio,  {pCiskaly (pCi/@) 3 2.000E-03 * 2.000E~03 * RTF{ 6,2}
D-34 * Bu-155 -, wilk/Iivestock:-intake ratio,  {pCi/L)/{pCifd) * 2.000E-05 ® 2.000E-05 ® RTF{ 6,3)
D-34 ¥ . ) . 3 : 3 B
D-34 2 Ni-B3 , Plant/soil. concentration ratic, dimensionless * 5.000E-02 ? 5.000B-02.7 RTF{ 7,1}
D-34 * Ni-63 , beef/livestock-imtake ratio,” {pci/kg}/ (pCi/d) 3 5.000E-03 * 5.000E-03 * RTF{ 7,2)
D-34 ? Ni-63 , milk/livestock-intake ratio,. (pCifn}/ (pCi/d) * 2.000E-02 ° 2.000E-02 ° RTF{ 7,3)
o-34 > . o T 3 3
D-3¢ '® Np-237+D , plant/soil conventration ratio, -dimensioniess 3 2.0008-02 ¥ 2.000E-02 ° RTF{ 8,1)
D-324. * Wp-237+D , beef/livestock-intake ratio; {pCi/fkg)/{(pti/d} 2 1.000E-93 2 1.000E-03 3 RTF{ .8,2)
D-34 * Np-237+D -, milk/livestock-intake ratio,’ (pCi/I)/(pCi/d) » 5.000B-C& ? 5.000B-06 ? RTF{ &,3)
D-34 = _ . A _ > s o
D-34 3 Pa-2Z31 , plant/sbil conventration ratio, ‘dimensionless : 1.0008-02 ¢ 1.000E-02 * RTF( 9,1)
D-34 2 Pa-231 , beef/Ilivestack-intake ratio,  (pCi/kgl/(pCi/d} * 5.000E-03 ¥ 5.p00E-G2 ? RTF{ $,2}
D-34 ® Pa-231 -, wmilk/livestock-intake ratio, (pCi/E}/{pCi/d} * 5.000E-06 * 5.000E-06 * RTP{ 9,3}
I-34 = T L - 3 i 2
D-34 * Pu-233 , plant/soil -concentration ratio, -dimensionless 7 1.000E-03 * 1.000E-03 * RTF(Ll0,1)
B-34 2 Pu-23% , beef/livestock-intake ratio, (pCi/kgl/ (pCi/q) * 1.000E-04 ® 1.000E-04 * RTF({10,2)
D-32-* Pu-23ig , milk/livestock-intake ratio,. (pCi/L)/{pCi/dy 3 1.000B-06 * I.000E-06 * RTF{19,3}
D-34 2 3 2 S
D-34 2 Pu-240 ; Plant/soil concentration- ratio, dimensicnless 3 1.000B-03 * 1.000E-03 * RTF(11,1)
D-34 3 Du-240 » beef/livestock-intake ratio, (pei/kgl/{pci/d) * 1.000E-94 * 1.Q00E-04 * RTF(11,2)
D-34 * Pu-240 , milk/livestock-intake ratio, (pCi/L}/(pCi/d) * }_00CE-06 * 1.000E-06 * RTF(11,3)
D-3¢ 3 . . B . 3 El 2
{p'-'-\ D-34 ° Ra-228+0 , plant/soil concéntration ratic,’ dimensiondess ¥ 4.000E-0Z * 4.000E-0G2 * RTF(1Z,3)
g B-34 7 Ra-228+D , beef/livestock-intake ratio, (pCi/kg)/{pti/fd) 2 1.000E-03 * I.000E-03 * RTF(12,2}
S D-34. * Ra-228+D , milk/livestock-intake ratio, (p€i/L}/ (pci/d)} 3 1.000E-93 3 1.Q00E-03 * RTF(12,3}
D-34 % . : L = L R
D-34 * Sy-34+D , plant/soil concentration ratia, dir:nensionless T 3.000E-01 * 3I.000E-01 ? RTF{i3,1)
D-34 *> Sr-8%0+D , beef/livestock-intake ratio, (pCi/kgh/ (pci/d) 3 8.000E-03 ' B.0O0E-03 * RTF({13,2)
D-34 * Sr-20:D , wilk/livestock-intake ratio, (p€i/L)/(pTi/dy 3 2.000E-03 * 2.000E-03 * RTF{13,3)
D-34 = : : 3 3 3 '
D-34 * Th-228+D , plant/scil comcéntration ratio, dimemsionless * 1.0GQE-03.3 1.000E-03 » RTF(14,1)
D-34 3 Th-228+D , beesf/livestock-intake ratio, [pCifkg}/(pCifd)}- > 1.00DE-04 * 1.080E-04 * RTF(14,32)
D-34 » Th-228+D , mitk/livestock-intake ratic, {(pCi/L}/(pCi/&) 3 5.000B-06 * 5.000E-05 * RTF({1l4,3}
D-34 3 . . H N N 3 3 k]
D-34 * Th-228+D , plant/soil concéntration ratic, dimensionless : 1.000E-03 * 1.Q00E-03 * RTF{15,1)
D-34 @ Th-229+D , bedf/livestock-Intake ratio, (pCifkg)/ (pCi/d) * L.00DE-04 * 1.000E-04 » RTF({15,2)
D-34 3 Th-2294D -, milk/livestock-intake ratio, (pCifL}/{pCi/d) * 5.000E-06 * 5.000E-06 * RTF(15,3)
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Dose Ccz_nversibn Factor (and Related} Parameter Summary (continued).
: File: HEAST 2001 Morbj_.dity “ . : g

2
4

Th-222 , plant/ecil concentraticn ratio, dimensicnless

D-34 1:0008:03 TRTF(16,1)
D-34 3 Th-232 , beef/livestock-intake ratio, {pCi/kg)/{pCi/fd)" 1.0G0E-C4 .3 1.000E-04 RTFi{16,2} -
D-34 Th-232 °; milk/livestock-intake ratio; ' (pQi/L)/(pCi/d) 5.0Q0E-06 5,000E-0&.* RTR{16,3}.°
D-34 : . . ;

0-34 7-233 . plant/soil concentration. ratio, dimensionless 2.500E-03. - * - 2.50CE-03 .* RTF(17,1}
D-34 2 {-233 , beef/livestock-intake ratio,  (pCi/kg)/ (pCi/d) 3.480R-04.2 3.400E-04 * RTF(l17,2)
D-34 * U-233 , milk/livestock-intake ratio, (pCi/L)/ (pci/d) 6.000K-04 * 5.000B-04 2 RTF({17,3}.
D-34 . . . . . :

D-34 2 U-235+D , plant/soil concentration-ratio, dimensionless 2.500B-03 2.500E-03 ® RTF (18,1} !
D-34 ? U-235+D ;. beef/livestock-intake ratio, (pCi/kg)/ipCi/&} 3.400E-04 * 3.400E-04 *:RTF{ig, 2}
D-34 ° U-235+D , milk/livestock-intake ratio, (pCi/L)/ (pCi/d} 6.000E-04 * §.000E-04 * RTF{18,3)
D-34 : . . ’

n-34 U-238" , pPlant/soil concentration ratio, dimensionless 2.500E-03 2.50CE-03- 7 RTF(19,1)
D-34 2 [Y-238 , beefflivestock-intake ratio, {poifRg) f (pCifd) -3 _400R-04 3.2 400E-04° ? RTF(19,2).
D-34 3 U-238 , milk/livestock-~intake ratio,  (pCi/L)/ (pCi/d} 6.00CGE-84 ¥ §.000E-04 . RTF(19,3)

Biosccumilation far:toré, fresh water, L/kg:

1.500E+01 1.500E+01 * BIOFAC( 1,%},

3
S
E3 !. 1 3
3 3 a a
3 2 > 3
a 2 E 3
a 3 k3 .l
3 1 3 Ed
H F 2 2
s 3 s 2
3 H S )
] 1 3 3
H 3 3 H
H > 2 3
H 3 B 2
3 s 3 s
3 3 Y ]
H a3 3 3
D-5 3 2 2 s
D-5 ? Ac-227+D , fish . . 3 a a )
D-5 ? Ac-227+D , crustacea and mollusks * L.OOUDE+03. * 1,000E+03 * BIOFAC(. 1,2)
D-5 @ L Y 3 T, g
D-5 3 Am-241 , fish o 2. -3.000E+01 * 3.000E+01 * BIOFAC[.. 2,1}
-5 * mm-241 , crustacea and mollusks 311, 0008+03 ? 1.008E+03 * BIOFAC({ 2,2}
D-5 3 - Lo T - E . * . X
-5 3 (o-60 , Eish * 3.000B+02 * 3.0GOE+0Z * 3-IGPAC( 3,1}
D-5 3 Co-60 ; crustacea and mollusks -2 _00Q0E+0Z. 31 2_000E+02. # BIOQFAC( 3,2)
D~-5 3 . 3 . E L] S W
D-5 32 Cs-137+4D , fish * 2.000E+03 2 2:000E+03 -* BIOFAC! 4,1}
.D~5 % Cs-137+D , crustacea and mollusks * 1.006E+02 > 1.000%+02 * BIOFAZ( 4,2}
pD-5 == - . . L 3 + - L
D-5 * Eu-15¢ , fish ) . : 5_GOOE+01 .3 5.000E+01 -* BIOFAC{ 5,1)
D~-5 * Eun-i54 ., crustacea and mollusks 2 1.000E+03 3 I,000E+(3 3 :BIQFAC{ 5,2}
. D,,S x R - . a ES ¥ N
D-5 * Eu-155 , fish * E.000E+0L 3 5.006E+01 2 ‘BIOFAC( 6,1)
D-5 3 Eu-155 , crustacea and mollusks * 1.00QR+03 '3 1.000E+03 * BIOFAC( 6,2}
D-5 -° ’ 2 Lo e e . . .
D-5 ¥ Wi-53 , Eish *1_DDOE+D2 * 1.0UDE+02 * BIOFAC{ 7,1) -
D-5 ? Ni-63 , crustacea and mollusks * 1.000E+02.* .1.000E+02 :* 'BIOFAC( '7,2) L /f"\
D-s 3 : . LI 3 - . . . - Lo 0
D-5 3 Np-237+D , fish : . 3 3.000E+01 .° 3.000E+61 2-BIQFAC{ 8,1} ) \_’j
n-5 2 Np-237+0 , crustacea and mellusks 7 4 000E+02 * 4.000E+02 * BIOFAC( 8,2)
D-5 @ ) » a T
D-5- * Pa-231 , Fish : - * 1.000E+01 > I.DOOE+0% .2 BIORACY{ 9,%}
D-5 * Pa-231 , Crustacea and mollusks # 1.100B+02 2.1 _I6G0E+02 .2 BIOFAC{ 5,2}
D-5 3 . E) 3 . a
D-5 @ Pu-23% , fish . . 3. 3.000E+01 *.3.000E+01 - BIOF&CT{10,1)}:
D-5 . ? Pu-239 , crustacea and mollusks - . ~ 21 .000E+02 2 .1,000E+02 * BIOFAC(10,2)
D-S Ed i - N - 3. h 3 3 . .
Dh-3 * Pu-240 , Fish 3 3.000E+01 2 3.000E+01 ? BIOFAC{11,1)
-5 * Pu-240 ’ * 1.000E+02 * 3
D. 5 a 3 ax 3

crustacea and mollusks 1.000E+02. » BIOFAC{I1,2}

v
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S . g - File: HEAST 2001 Morbidity
0 = 7 . . ) . _,.‘Currem: 1 B 3. Parameter
Merma'3 - - S Parameter e N [opo ¥ NValue U2 Default (3 Name .
ey . e . . oo R S o 8 o e i i

Ra-228+D°, fish'

‘p-s e 305 000E+01 ? 5.000E+01 3 BIOFAC({i2,1)
D-5 2 Ra-228+D -, crnstacea and mollusks 3 2.500E#02. * 2.500BE+02 * BIOFAC{iz,2) -
bp-5 2 - - . LR L a 3
D-5 2 §r-se+h 7, fish : 3 6 000E+01 ? §.000E+01 * BIOFAC{13,1}
b-% ?* Br-90+D ", crustacea and mollusks 3 1.000E+02 * 1.000Es02 = BIOFAC{13,2}
b5 » k . : . * N ) S
‘D-5 3 Th-2284D , fish * 1.G00E+02 * 1.000E+02 2 BIOFAC(I14,1)
D-5 3 Th-2234D , crustacea and mollusks ® 5.000E+02 * 5.000E+02 * BIOFAC(14,2) -
D_5 kD £ : E] 3 N
D-5 3 Th-2294+D , fish * '1.000E+02 7 1.Q00E+02 * BIOFAC(1S,E)
D-5 # Th-229+D , crustacea and mollusks 3 5.000E+02 * 5.000E+02 * BIOFAC(15,2)-
D-5 = . R El . 3 )

D-5° * Th-232° ~, fish . ! 1.GOOE+02Z * 1.000E+02  BIOFAC(1&,1)’
D-5 3 Th=-232 , crustacea and mollusks * 5.DOOE+02 * 5.000E+02 * BIOFAC(16,2) -
D_s 3 3 3 . a S
D-5 2 T-233 .. fFish | 2 1,000E+01 3. 1.000E+01 * BFOFAC{17,1} :
B-5 * U-233 » crustacea and mollusks ? 6v0GOE+0I * 6.000E+0L @ BIOFAC({17,2)

D-5 3 ) 3 a a T

D-5 ? U-235+D , fish . * 1_000E+02 * 1.000E+01 * BIQF_'AC(IB,l)

bB-5 ? U-235:D , crustacea and mollusks ® 5 000E+01 * £.0008+01 2 BIPQFAC{18,2).-
D_S 3 H . 2 N 3 - A L

-5 ¢ U-236 ,Lish 3 1.00CE4+Cl * 1.C00Es01 s BIOFAC (19,1}

D-5 * T-236 2, crustacea and wollusks 2 0E+31 &.000E+01 * BIOFAC (13,2}
B i ik IIiiiiliIIlIfIiiiiiﬁfIIIHIiiiilﬁﬁliiiiiiiiiiiiiiifi Iii IHIxil‘iifiiﬁ:iﬁﬁﬁ‘iliﬁfﬁiiii
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. Site-specific Parameter Summary . Lo
0 : > User @ .3 ? : Used by RESRAD : ‘1 Parameter
Menu * . .. Parameter . e Ye, Inpue 2 Default 3 (If d:l.ffe::ent frcm user, input} 2 Name
ARRAE: 2 5 A A 4 RAAARARRARAR
RO11 ¥ Area of contaminated zone lm**2) 2 2.198E+D47* 2, DDOE+04 L B 3 AREA
RO11 * Thickness Oof contaminated zone Em) ki 4".6'(}0E+0(J‘3 2.G00E+DD 2 -—- s THICKS
RO1l ? Length parallel to -aquifer- fiow (m}. .3 7.500E+01 > 1.000R+02 2 -—- * LCZBAQ
R011 * Basic radiation.dose Mmit (mrem/yr) 3 1.5Q0E+01 '? .2,500B+0% * -—- > BRDE
RU11 ?* Time since placement of mal:er:r.al {yr) .2 D-000E+G0 * Q.0C0E+QO 3? -——- 3 TI -
ROIT * Times .for caleutations - (yx} 3-1.0Q0E+0Q8 ¥ L.QQ0R+0Q ? -—= 2 7f.2)
RO11 * Times for caleulations (yr) * 2.000E+00 * 3,G00E+00 2 —_— 1 T{ 3)
ROI1 * Times for calculations {yr) .. 3-7:600E+00 * 1.000E+01 3 -—- :T{ 4}
RO1I ® Times for calculations: {yr) - 3 I.600R+0L * 3.0CO0E+0L 3 ——- 2 {5
Ro11 * Times for calculaticns (yr} 3 4. .200E+81 * 1.000E+82 ¥ -_—— : T 6)
RO11 * Times for calculations: (yr) 3 4,70GE+01 3 3.000E+02 ? - 2 T 7)
RO11 * Times for calculations (yr)' * 3,370E+02 . 1.000E+03 ? L= - 3.T( 8)
R0O11 * Times for calculations (yr)} T 3,000E+02 > 0.000B+00 3 --- s T 9}
RO11 ? Times for calculatioms {yr} * . 1.000E8+03 * 0.000E+CO ¥ -——— <3 (10}
3 - . a 3 2 B >
RO12 ? Initial principal radionuclide {pCi/fg}: Am-241 ° 1.020E-01 * G.0G0E+0C ? —— > s1( 2}
R012 ? Ianitial principal radionuciide {(pCifgl: Co-€0 . ? 3.870E-01 * 0.000R+00 ¥ - .o.Eogag 3}
RO12 * Initial principal radiomuclide (pCifgl: -Ce-137 .2 43060E-0L ¥ 0.000E+00 2 : 2 g1 4},
R012 * Initial principal radiomuclide {pCifg): Eu-154 2 6.030E-02 * 0.0CO0E+0O @ 3'81{ 5}
RO12 ?® Initial principal radicouclide {pCi/g): Eu-155 2 /4.220E-02 * 0.000E+00 * - .3 Br{ &)
R012 * Initial principal radionuclide (pCifg): Pu-239 3 2:i280E-02 * 0.00DE+00 3 e o8 oga{10):
RO12 ° Inditial principal- radioruclide {pCi/g}: Fu-240 3 5.440E-03 ? 0.Q00E+00 * - 3 81{11}
RO12 * Tnitial principal radicnuclide (pCifg): Sr-%¢  * 1_700E-01 *® 0.0Q0E+00 3 ——— ’ -5 e ST
RO1z * Concentration in groundwater . {pCi/D): IBEm-241 .* not used 3 0.000E+00 2 - R > Wil 2}
RO12 * Concentration in groundwater - [(pCi/L) i Co-40 T'hnot used " * C:000E+00° 2 F T A 3
RO12 ° Conmcentration in groundwater {pCi/L}: C=-137 * not used . * G.000E+0C ? - 3 wi{ 4)
R012 * Concentration in groundwater {(pCi/L}; Eu-154 * not used ° .0.000E+00 3 - 3 Wi{ 5}
RO12 * Concentration in groundwater {pCi/fL): Eu-155 °* not used > 0 DDOE+DD 2 ——- .* WL B)
®012 ® Concentration in groundwatexr {pCi/L):  Pu-23% * not used * 0.000E+00 > ——— 2 wi(io0)}
R0O12 * Concentration in groundwater {pCi/L): Pu-240 * not used * G.0COE+CO » - ’ * Wz {ll)
R012 ? Concentration in groundwater {pCi/L}: Br-90 2 mot used * C.0Q00E+0C 2 - 1 WL({13)
¥ E) 2 ¥ LS
RO13 3 Cover depth (m} 3 0.000E+00 3 0.006E+00 3 - * COVERD
ROL3 * Density of cover material (g/cm**?.} * not used 3 1.500E+60 ° - 1 DENSCYV
RO13 ? Cover depth erosion rate [(m/yr) * not used * 1.000R-03 2 --- . oy
R0L13 * Density of contaminated zone (g/cm**3} 3 2.000E+00 * 1.500E+00 2 — 7 DENSCZ
RDO13 * Centaminated zone erosion rate {m/yr) 3 1.006E-03 * 1.0Q0E-93 ° - T WCZ .
R013 * Contaminated .zone total porosity * 3.000E-01 * 4.0Q0E-01 3 - TR /"\\
RO13 ¥ Contaminated zeme field capacity * 2.500E-01 * 2.000B-01 3 - 2 FCCZ " Co
RO13 ® Contaminated zomne hydraulic conductivity (m/yx} * 2Z.500E:02 * L.0COE+CL 7 - * HCCZ - \\‘j/
R013 * Contaminated zone }g parameter 2 4 QSCE+00 * 5.300E+00 - . I BCZ - .
R0O13 * Average anmual wind speed (m/sec) 33 _200E+00 2 2.000E+00 @ ) T WIND
RO13 * Humidity in air (g/m**3} * not used * S.000E+00 2 - 3 HUMID
R0L3 ? Evapohranspiration ccefflc;ent * 5,100E-01 * 5.0Q00E-01 * - ? EVAPTR
RO13 * Precipitation (m/yT} 1 1.600E-01 * 1.000B400 2 —_— # PRECIP
R013 * Irrigation {m/yr) 3 7,60QE-0L * 2.000E-01 2 -—- * RE
RO13 * Irrigation mode * overhead ° overhead 3 --- - * IDETCH
RO13 * Runoff coefficient . ! 2.000E-01 *.2.000E-01 ? - s RUNOCFF
RO12 * Watershed area for neéarby stream or pond {m**2} ? 1.000E+06 * 1.000E:+06 ¥ -—— . * WAREA
RO13 * Accuracy £or water/soil computations 3 1.000E-33 * 1.000EB-03 ? ——— 3 EPS
a 3 2 s 2

" C-8
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1} 3 . . T User 2 3 Used by RESRAD : 3 Pa_ra;uetér

a

R014 * Density of saturated zome (g/cmx*3} 3 2.000E+G0 2 -1.500E+00 ° 3 DENEAQ
RO14 * Saturated zone totzl porosity 33 _000E-0L * 4.000E-01 3 - 3 TPgZ
RE14 * Saturated zone effective porosity . 2.500B-01..7 2_000E-01. 3 - ——= 2 EPSZ:
R0O12 * Saturated zone field capacity *2.,000E-01.2 2.000E-01 3 - ¥ FCBZ.
RDO14 ? Saturated zone hydraulic conduectiwvity (m/yr) *5.530E+03 .2 1.,600E+02 2 2 HCSE ¢
RGid ? Saturated zome hydraulic gradismt 3} 2508-03 2 2.0008-02 2 ¥ HEWT
R0l4 ? Saturated zone b parameter: 3 4.050E+00 * 5,300E+0Q 3 * BSZ
RO14 ? Water table drop rate {(m/vr) *+ 1.0POE-03 » 1.000E-03 * YWD
RO14 ° Well puwp intake depth (m below water table) 2 4,600E+00 2 1.000E+91 3 - 3 DWIBWT
ROZ4 * Model: Nondispersion -(ND) or Mass-Balance {MB} ~* WD - - .? ND 3 - * MODEL
K014 * well pwiping rate [m+*3/yr} 3.2.500F+027% 2.5008+02 2 - s
3 N 2. o E a =
RO1S * Number. of: unsaturated zone strata ‘ * 1 I} .3 -—— * NS
ROIS * Unsat. zome 1, thickness (m) - . * 1,670B+01 * 4.000E+00 ° —-- L 154 )
ROLS * Unsat. zone 1, soil density {g/cm**3} -3 2.000E+00 2 1,.590E+00 2 --- 2 DENSUZ(?L-)’
HO15 ° Unsat. zone 1, total porosity 7 3,000B-01 .3 4.000E-0L * - * TRUZL)
RO15 > Unsak. zome.l, effective porosity 32 500E-0L '* 2,000B-01 -2 . ? ERUZ (T}
ROIS * Unsat. zone'l, field capacity * 2.3500E-0%: -2.000B-01 2 --- > FOUZ(L):
RO15 * Unsat- zome 1, soil-specific b parameter 2 4 050E+00 2 5_300E+00 --= ¥ BURLY
RO15 * Unsat:’ zome 1, hydraulic ‘conductivity (m/vyr) 3 2.5008£02 * 1,.000E+01 2 - @ BCUZE (1)
3 A . 3 3 3 2
RD16 3 Distribution coefficients for Am-241 e s 2 -2
RO1& ? - Contaminazted zone {om**3/g) : %3 .2.000E+02 3 2_000E+01 3 - 3 DCMUCCY 2)
RO16 * Unsaturated. zone 1 {cm**3/g) ‘¥ 2_Q000E¥0Z * 2.000E:+01 3 —— : pawoc{ 2,1)
RO16 * .. Saturated zone {cm**3/g) 7 2.000E+0272 2.000E+01 * .- ¥ DENUES ([ 2)
RO16 * - Leach rate {/yr) * .0.QOOE+0D: ¥ 0.000E+00 2 £.341E-05 » ALEACH[ 2)
RO16 * | Solubility constant 3 . CO0E+0Q 3 0.000E+00 * not- used » SOLUBK{ 2}
3 2 . k] ES 2 N
RO016 * Distribution cdefficients for Co-G0 > = 3 2
RO16 * - Contaminated. zone {cm**3/g) 3 E.000B+0L ' 1,.000E+03 2 > DENUCC{ 3}
RO16 3 Unsaturated zone 1 {cm**3/g} 3 5,000E401 -2 1,000E+93 = » DONUCH(- 3,1
R016 * - Saturated zone. {cm**3/g) ‘ ? §5_QO00E+01- 2 1,.000BE+03 3 -— 3 DCNUCS (3}
ROLE ? . Leach rate l/yz} : ’ * p_DOOE+DO ¥ §.0ODELDG 3. 733B:04 + ALEACH{ 3}
RO16 ? Solubility constant * §.0C0E+00. 3 0.000E+00 3 not used * SOLUBK{- 3)
3 . a ‘3 2 »
R016 * Distribution ceoefficients for Cs-137 2 3 3 L
ROLE 2 Contaminated zone {cm**3/g) . *'5.000E+01 ® 1.000E+03 3 2 DONUCC! 4)
R0l6 7 - Unsaturated zone 1 (cm*#3/g) -* 5.000E+01 2 1.000E+03 2 2 DENUCIF(- 4,1)
RO16 * Saturated zone (cm**3/g) 1 BLOO0E+CLl ' 1.CDOE+03 3 -— ' pvesl 4)
RO16 *  Leach wate (/yr} 3 .0.000EF00 3 0.000E+0Q 2 1.733E-04 3 ALEACH(-2)
RO1l6 * Solubilicy constant % 0.080E+00 2 0.000E+00 3 not used » SOLUBK{ 2)
a . a a a f
ROLE 2 Distribution ceefficients for Eu-154 3 2 3 ERERS B
RO16 °  Contaminated cone (cm**3/g) .22 000E+02 >-1.000B+08 * > DONBECE 5)
RO1E 7.  Unsaturated zome 1 (om**3/g). 2 2.000E#02 *-1.000E+00 3 * DONUICU(5,1)
RO16 *  gaturated. zone {emr*3/g) : * 2_DO0E+0Z 2-1.000E+0D 2 - 3 DONUCS (- 5)
ROIG6 * Leacl rate (/vz} 2 0.000E+0D * 0.ODOE+00 ? 4.341E-05 * ALEACHI( 5)
RO1E 2 5 0.000E+00 * 0.000E+00 ? not used :

- Selubility constant . ~ SOLUBK(: 5)
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Suwmary : 116-H-3 Shallow Zone (Run #1) Filez 116-N-3- Shailow. Zohe.RAD. - Lo ER . o ,
) . Site-Spécific Parameter Summary teontinued) u
0 Ca L . : B ¥ UUser 2 Usad by RESRAD *  Parameter )

bl Hame

Parametex: - - -Input 3 Defauly 2

RO16

3 Distribution coefficients for BEu-155 3 s : > . AL .
ROL16 ? Contaminated zone (cm**3/g) . 3 2 C00E=02 *-1.00GE+00 ? - T DENUCC( . 5)
RO16 * tnsaturated zone 1 (cm**3/g) * Z2_000E+02 2=1,000B:00 3 - 3 DANUGCU(: 6, 1)
ROTE = Sdturated zore {om**3/g)- . CE 2 _G00E+02 -1, 000E+00 ? - * DCNGCS{ 6}
ROL6 * Leach rate i/yr) $2:0.,0008+00. 2. 0.000E+00 ° 4.341E-05. ) ALBACH(. -6}
ROL16 9 Solu.bll:l.ty ‘constant 2 0. 000E+00 3 'Q-OUOE—I-OD 3 not used 2 SOLUBK (. &)
3 . E a E] E)
R016 ? Distribution ceoefficients for pu-239 L _’V a ¥ -
RO16 * Contaminated zone {cm**3/g} L [ 2 2. 000E+02 3 2.000B+03 2 - -—- ¥+ DCNUICC {10}
RO16 *  Uppaturated zone I {cm**3/g} 3.2:000E+02 * 2.000E+03 *. --- T DENUCU{10,1) .
R01E *  Saturated zone (ocmr*3/g) 3 2. 000E+02 2 Z_.000E+03 ? - * DCNUCS (163
ROLE * Leach rate (/yr) * 0.900E400 3 0.GDOE+00 2 4.341E-05 * ALEACH (10}
ROLE ? Selubility constant . * 0.000E+0C 3 0.000E+00 ° not used ?- SOLUBK{10} -
L] . ‘3 3 : T 2
k016 * Distribution coeffigients for. Pu-240 S R a £ . .
RO1& * Contaminated zone {cm*+*3/g)} 1 2.000E+02 2 2.000E+03 2 ——— * DONUCC {41}
RO1€ * Unsaturated zome 1 {cm+*3/g) 3 -2.000B+02 * 2.000B+03 * —r- 3 DONUCT{1%,1}
R016 * . Saturated zone (cm**3/g} 3 Z.000E+02 -% 2.000E+03 2 - 3. DENUCS{i1}
RO16 * Leach rate (/vr) @ 0.000E+0C. ¥ 0.000E+00 2 S .4 .341E- 05 * ALEACH(I1}
RO16 * S0iubllity constant 1 -0L.QU0ELOD .+ 0. GO0E+00 ® o not used * SOLUBK (11}
3 a 3 3 3
RO16 ? Distribution coefficients for Sr-99 3 3 3 ] L :
R016 *  Contaminated zome [cmr+*3/g) * 1,500E+01 "3 3.000E+01 * . —m- . DCNUCC (13}
R016 *  Unsaturated zene 1. [cm**3/q) 2 1,500B+0L..% 3.00C0E+01 ° -—-- ¢ 3 DCHUCT(13,1}
ROL6 * - Saturated zome (cwr*3/g) > 1_500E+b1 » 3.GDDE+DL 3 - > DENUCS{13)
RO16 * - Leach rate (/yr} * 9, 000E+00 3 0.000E+00 * 5. 743E-04 » ALFACH(13)
RO16 ° Solubility comstant * D.00CE+0D * "G.000E+00 2 not used * SOLUBK (13}
s = 3 s 3
RG16 * Distribution coefficients. for daughter Ac-227 2 3 3 >
RO16 * . Contaminated zone {cw*3fg) . : T 2.0008401-* 2.000E+01 3 -=- -F DONUREE 1)
RO16 3 Unsaturated zone 1 (cmr*3/g) 2. 2.000E+01 % 2.000E+01 ? --- ¥ DCNUCHE 1,1}
RO16 * Saturated zone (cm**3/g} . - - E 2 2.000E401 2 2.000E+01 ? --- * PONUCS( 1))
R016 * - Leach rate (/yT) - L 0LODOE+00. ¥ (.000E+G0 *® 4.316E-p4 3 ALEACE( 1}
RO16 * . :Solubility constant * 0.900E+00 * 0.000E+D0. 2 not uged - SOLUBK! 1}
. 3 ES 3 k3 S
R016 ?* Distributlion coefficients for daughter Ni-63 * 3 3 R .
RO16 * Contaminated zone (cm**3/g) 3 3,000E+01:% E.000E+03 2 -—- *. DCNUCC( 7}
R016 3 | Unsaturated zone 1 (cwm*+*3/g) *"3.Q00E+01 * 1.000E+03 2 --- 3 pCoNURCI{ 7,1) /‘\\
ROLE * - Saturated zone (cm**3/g) 3 3.000B+01 > 1.000E+03 * --- : % DONUCE(: 7) Co H 3
RALG 3 Leach rate {fyr} 3 g.000BE+E0 > {.000E+00 * Z.884B-04 * ELRRCHE{ 7Y N j
RR1& 2 Solubility constant > D.Q00E+00Q ¥ 0.C00E+D0 ? not used 3 SOLUBK [ 7} et
3 E a3 El 3
RO16 * Distribution coefficients for- daughter M- 237 = s ? 3
ROL§ * - Contaminated zone (cm*+3/g} 2-1.000E+00 '*-1.000E+00. * 2.574E+02 © 2 DCNUCC . 8)
ROLE ? IUnsaturated zone 1 (cm*3/g) -1 _GOQE+Q0 1 -1,040E+00 7 - Z .5T4B+02. 1 DONTICEL 8, 1)
ROI5 *  Satuwrated zone (em**3/g) 1-1.000E+00: 214 000E+00 * . 2.574E+02 .3 DCWUCS(. 8)
ROL1E * Leach rate {(/yr) > D.00GE+G0 * 0.000E+00 ? 3.373E-05 * ALEARCH{ 8)
RO16 * Solnbility constant 3.0.000E4+00C.* 0-000E+00 not used * BOLUBK( 8)
i
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(M\ Summary : L16-N-2 Shallow Zone (Run #1} File: 116-N-3 Shaliow Zone RAD
Site-Specific Parameter Swmmary (continued) .

o > 2 User o S Teed by RESRAD : * Parameter
Merm * Parameter 3 Input 2 M * 1 s
‘Rp16’? DistFibution ceetficients tfor dawghter Pa-z31 - ¥ ) 2 S
RDI6 *. - Contaminated zone {cm**3/g) 2 5.000E+01 ¥ 5.000E+01 * -—- - * DaNdect 8)
RO16 * -Tasaturated zone 1 (cw**3/g) 2 '5_000E+02 > 5.000E+01 3 --- 3 DONUCUT 2,3} ¢
RO16 * ' Baturated zone (cm*+3/g) -2 5.0C0E+01 * 5.000B+01 2 , -—- * DONUCS " 8}
RO16 ¥ Leackh rate {/yr) =3 @.0C0E+00 -2, '0.000E+00 2 . 1.733E-04 . ALEACH{ 9)
RO16 *  Solubility comstant * ').00GE+00 > 0.000E+Q0 * not unsed . SOLUBK{ 9}

E] N a T3 3 3 . . . N
RO16 * Distribution coefficients for daughter Ra-228 . - RN > 2 L
RO16. ¢ Contaminated zone (cm**3/g) 3 1.0G0E+02 -3 T.00CE+GY 2 —_— 2 pONUCC(12)
RO16 2 Unsaturated zome 1 {cm**3/g) > 1.000E+02 ¥ 7.000E+01 * - * DG.WUGU(J_.Q,'-J.}
RO16 * Saturated zone (cw**3/g) #.1.000E+02 * 7.00QE201 ? _—— * DOWICS {12)
ROl 3 Leach ‘rate (/vy} 3 Q.000E+00 ? 0.000E+00C * 8.676E-05. * A_LEAG—_I('!Q)
RO16 *  Solubility consStant 4 0,080E+80 2 0.000E+00- * not used T2 SOLUBK (12)

N . 3 - . Loa - 2 ;- N B
RO16 * mistributien coefficients - for daughter Th-228. s . » LA :
RO1E 2 Comtaminaced zone [cm**3/g} * 2.008B+02 * 6.000E+042 2 -—- * DCNOCC{14)
RO16 ¥ Unsaturated zome 1 [om**3/g) * 2.000E402 * 6:000E+04 * 3 DCNUCT (14, 1)
RO16- 3 Saturated zone {[cm**3/g) 3 2.000E+02 ® &£.000E+D4 3 L 3:]J'CN1JCSI14)

ROLE. 3 Leach rate (/yr) i % 0.000E+00 2 -0.00BE+00 2 4.341B-05 * ALEACH (14}
R0Z6 7 Solubility constant * 0_GCOE+00 * 0:000E+00 2 not used * SOLUBK (14)

. E B 3 : R 3 3 . 5.
RO16 * bistribution coefficients for daughter Th-229: L B 2 LR [

" ROLIE *  Contaminated zone (cm**3/g) . .3 2.0D0E+0Z 3. §.000E+04 2 -— > DCNUCC(IS)
RO16.*  Unsaturated zonme 1 (cwmr¥3/fg) * 2.000E+02 * &.000E+04 * - * DONOCU{I3,1) -
RG1E -2 Saturated zone {cwmr=*l/g) * 2.000E+02 2 '6.000B+04 3 -— . 2 poNUCe{1sy - .
R01€ * . Leach rate (/yr} : 3.D.O0DE+RO * D.0BDE+D0 T £.341E-05 ¥ ALEACH{15}
RO1& = Solubility constant 3 5, 000E+00 ¥ 0.000E:00 2 not used ' SOLUBK{15}

-3 a : 2 . E) x
RE1E » Distribution coefficients. for damghter Th-232 2 2 3 3 .

RO1E 2 Contaminated zone (cm**3/q) * Z.0GO0E+02 * &.000E+04 2 - 3 DCNBCC (16) :
ROLE * - Unsaturated zone 1 {cn**3/g) 3 Z.0C0E+02 * 6.000E+04 ? - * DOWOCU(1g,1)
RO16 *  Saturated zone (cm**3/g) * 2_000E+02 3 6.000E:04 ? .- * DONUCS (16}
ROLE @ Leach rate {(/yxr) 1 (.B00E+00 * 0.000E+00 * 4.341E-05 * BLEACH{16}
ROLE * | Bolubility constant = Q.000E+00 ° 0.000E+00 2 not used * SORUBK (16}

I . . k] - El El 3 g
RO1E& * Distribution coefficients for daughter 1U7-233 EI ’ ¥ * 3 PR
ROLG * | Contaminated zone [cm**3/g) * 2.000E+00 - 5.000E+01 - * DOWUICC(17)
‘RO16 * -Unsaturated zome 1 (cm**3/g) » 2_0OOE+00 3 5.000E+01% 3 m—— » pawuUCo(17,1)

fw\ ROTE 2 Saturated zons (cm**3/g) 3 2.000E+G0 3 5.00Q0E+91 3 -—- * DCNUCE (17} .
RO1§ *  Leach rate {/yr) 2 §.000E+D0 * 0.000E+00 ? 4.038E-03 » ALEACH{17)
RO16 3 Solubility constant 1. ¢.000E+00 * 0.000E+00 * not used * SOLUBK (17}
. El 3 N z 3 3 -
RO16 * Distribution ccefficients for danghter U-235 3 > 3 B : -
R016 * Contaminated zome (cm**3/g} .? 2.000E+Q0 = 5.000E+01 3 -—= 3 DCNUCC (18)
RO16 *  Unsaturated zone 1 (cm**3/g) * 2.000E+60 » 5.000KE+0l ? -— 3 pONUCT(23,1)
R016 BSaturated zone (cm**3/g) » 2.00CE+00 ® 5.000E+01 * fR— 3 DOWBICS (18}
R016 °  Leach rate (/yr) 3 DI000E+D0 3 D.DOGE+0D * 4.088E-03 -* ALERCH {18}
RO1E * 3 3 x 3

Solubility constant ‘D.CO0E+00 * 0.000E+00 not used SOLUBK (18)
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. Summary : 116-N-3 Shallow Zone (Run #1) File: -11&-N-3 Shallow Zone.RAD | - . . L /’—\\
Site-§pecific Parameter Summazy (comtinued) \J
0 3. _ e ' 3 User. 3 : 2 Used by RESRAD-
Merm =

Parameter : . ! - Imput’ -* .Defsult * (If different from user input

3
a
RO16 * Distribution cocefficientg for daughter U-23 3 > 2 L 2
‘ROLE * - Contaminated zone (om*+3/¢g} ' *i2.000E+00. ¥ 5.000E+01 ? —— 1 DONECC(19)
RO1s * Unsaturated zone 1 (cm**3/g} 1. 2.000E+00 2 5_000B+01 ? - * -DCNUCU {19, 1)
R016 * - Saturated zone (cm#*3/g} 2, 00BE+00 T 510008401 2 _—— +DONUCS {29)
RO16 *  Leach rate {/yz) 3 (0.QODE+00 2 .0.006E+00 4.088E-03 * ATEACH{19)
ROlE * Solubility constant %0 QO0E+00 ? 0.000E+00 2 not used * SOLUBKE(19) -
ES 3 a 3 a
R017 * Imhalation rate {m*#*3/yr) ? 7.300BE+03 2 §.400E+03 ? - B 3 INHALR:
ROL7 * Mass loading for imhalaticon {g/m**3) * Y.Q0U00E-04-* 1.000E-04 * s-- * MLINE
RDL7 * Bxposure Auration : ‘3 3,0D0E+01 * I.000E+0L ? R 2 ED - -
ROL7 2 shielding factor', inhalation 4 4.000E-01 * 4.000E-01 - * SHF3
RO17 ? Shielding factor, external ganma # 8.000E-01* .7 .000E-03 * .- 3 SEF1-
ROL7 3 Fraction of time spent indoors - * 6.0G0E-01 2 -5.000E-Q01 - 3 FINE -
ROL7 2 Praction of time spent outdoors (on site) . * Z.000E-01 * 2.500E-01 = - 1 POTD
R017 * shape factor flag, external gamma * 1.000B+00 2 1.000B+00-2- >0 shows circular AREA. * FS.
RO17 * Radii-of ‘shape factor array (nsed if F§ = -1}: 2 Soane ¥ . D I : .
ROL7 Outer aanular radiuvs (m}, ring 1: ? ‘not used '3 5, 000E+D1 * - ¥ RAD_ SHAPE( 1)
ROL7 * | Ounter-anmular radius fm), ring 2: * not used 2 7.071E+01 * - ¥ RAD SHAPE({ 2}
RO17 3 Outer anmiar radiug {m); ring 3: ~* not used -*'0.000E+00 °* - ? ‘RAD -SHAPE({ 3)-
RO17 * - Outer anmular radius {m}, ring 4: ? oot used 7 0.000E+00 3 --- ® RAD SHAPE( 4) -
RQ17 @ Cuter annular radius (m}, rimg 5: ? not used. * 0.000E+00 ? - * RAD SHAPE{ 5)
RO17 @ Quter apmular radius (m), ring &: * not used ?* 0.00GE+00 = —== " RAD -GHAFE({ 6}
RO17 3 Outer anmilar radius {m), ring 7= . ¥ not used. ¥ 0.000E+00. 3 L * ‘RAD ‘SHRAPE( 7)
RO17 @ Outer anmular radius {m}, ring g ¢ # not used 7 UF.000E+C0 ? -— * RAD SHAPE( 8)
ROL7 * Outer anmmilar radius {m}, ring 9: 2 not used ¢ 0.000E+00 2 ——— - B .-~ - RAD_SHAPE{ 9} -
ROL7 ? . Outer anmular radius (m}, ring 10: * not used ¥ .0.L000E+0C * —-- ! RAD_SHRPE{IQ)
ROLT7 2 Quter -armular radius (m),. ring 11i: A not used -t §.000B:00 2 - *. RAD SHAFE(11)
RO17 3 Outer  anmilar radius {m), ring 12: * Aot used * 0_000E+p0 ? ——- * RAD SHAPE(12)
N E 3 k) N -
RUL? ° Fractions of annular areas within ARER: -/ # 2 3 *
EOLT .3 Ring 1 * aot- used . * 1.0008+00 * --- * FRACHY 1)
ROL7T 2 Ring 2 » pot used -} 2.732E-G1 ° -— 3 FRACA( 2}
ROL7 * Ring 3 s not used ¥ 0,000E+00 2 - : FRACA( 3}
RR17 * Ring 4 2 mot used = 0,000E+QC¢ * - * FRACR{ 4}
ROLT 2 Ring 5 * not uged * 0.G00E:QQ * -—- 2 FRALAL S
R017 * Ring 6 s mot used * 0.00DE+00 T “-- * FRACA( 6)’
ROL7 .® Ring 7 - * mot used ..* 0.000E+00 2 - ? E‘RP.CA(' T}
RU17 *:  FRing 8§ * not used ¥ O.000E+00 * —— ? FRACA( 8}
ROL7 » King o 2 pot used . X :0.GQ00E+00 & --= * FRACA( 2}
R017 3 . Ring 10 2 act used ¥ FLO0CE+C0 2 --- : FRACA (IO}
RO17 *  Ring i1l 2 not. used: > 0.,000E+00 2 —- 3 FRACA({11}
ROL7 @ Ring 12 s not used * 0,CDOE+0Q * --= 3 FRACA{12}
3 . 2 3 s 3 F S
RO18 * Fruits; vegetables and grain consumption (kg/yr) ? 1.100B+02 * 1.600E+02 * = 3 DIET(1}
RC18 * Leafy wvegetable consumption (kg/yr) * 2.700B+00 3 1.400B+01 * e *.DIET {2}
RO18 * Milk consumption (L/yr) * 1.000R+82 = 9,200E+01 * -~ * DIET{3}
R018 * Meat and poultry consumption (kg/yr) % 2.600E+01 3 6.300F+01 * —-- * DIET(4}
RO18 * Firh consumption (kg/yz) L ST0E+0L ¥ 5.400E+00 ¥ -—- * DIEF{S)
REB18 * Other seafocd consumption (kg/vr} 3 9.000E-01 * 9.000E-01. * = * DIET {4}
RO18 * Soil ingestion rate {g/yr) 3 3.650E+01 * 3.650E+01 *# - 3 80IL
RCO18 ° Drinking water intake (L/yr) * not used * 5.100E+02 7 - * DWI
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fm\ Summary : 114-N-3 Shallow Zome {Run #1} _ File:.116-W-3 shallow Zone.RAD
N ' . Site-Specific Paramester Summary .{continued) ) -
i 0 = 1 User e s Used by RESRAD . 3 parameter
‘Menu = om user input} *

‘Rolg 3 Contamination fraction of drimking water 3 not uséd . *.2.000E+00 ? > FDW -
ROLE * Comtamination fraction of household water * ‘not used. > 1.800E+0Q * --= *3- FHHW - ’
'ROL8 ! Contamination fraction. of livestock water 2" 0.000E+00 * L.GDOE+00 *° --- 2 FLW -
®o18 ° Contamination fraction of irrigation water 3 0.000E+00..2"E.C00E+00 2 - . 3 .FIRW
R018 3 (ontamination fractionm of aguatic food > '5.000E:01 3 5.000E-01 * --- 3 FR9.
RO18 ? Comtamination. fraction of plant food -1 . 3l a 0.5008+00 . ¥ FPLINT
. RO18 * Contamination fraction of meat -1 -1 * C.100F+01 * FMEAT,
R0O18 ° Contamination fraction of ‘milk e .1 a 0.100E+01 = FMILK.
. s . 3 .3 S 3. :
RO15: * Livestock fodder intake for meat {(kg/day) 3. 6.800E+01 * £.800E+01 * -—- 3 LFTS
ROL1S ? Livestock fodder intake for milk {ka/day} 3 5_500B+01 * 5.500E+01 * --= 3 LFI&
RO19 * Livestock water ‘intake Eor meat. (L/day) 3.5.000E+01 * S.000E+0L1 * 3 LWIS
RO19 3 Livestock water intake for milk (L/day) 3, 1.500E+02. * 1.600E+02 2 3 LWIG
RO1% 3 Tdvestock soil intake (kg/day) 3 . 5_000E-0L * 5.000E-01 * : LSL - -
RO19-?* Mass loading for foliar deposition (g/m**3) 2 1.000E-0¢ * 1.000E-04 2 s MLFD:
RO19 * Depth of soil mixing layer (m} * 1.500E-01. 7 1L GOOE-DI I * DM
R013 ? Depth of roots {(m) * 9_0Q0E-D1 * 9.000E-02 * - * DROOT
R019. 3 Drinking water fraction from ground w{a.ter 3 not.used * * 1.000B+00 * * FGWDW
RO1% ? Household water fraction from ground :water i.pot uged - 1.OB0E+00 2 * "PGWHRE
RC1% ? Livestock water fraction from ground water * 0.GO0E+00 2 1.0COE+00 2 » FCOWLW
R0O1% 3 Irrigation fraction frowm ground water 3. 0.000E+03 2 I_QC0E+Q0 2 “-- 3 FGWIR
3 N 3 N 3 3 3 N L
R1LSB * Wet weight .crop-yield for Non-Leaty (kg/m*#2) A 7_000E-0L * T.000E-01 2 .= Toyv{ay | -
R18B * Wet weight crop vield for Leafy (kg/m**2} 3 1.500B+00 * 1.B00E+00 * e * Iv{2)
R19B * Wet weight crop yield for Fodder (kg/m**2} 2 1.100E+00 .* 1.L00E+00 * * ¥YV{3}
R1SB  Growing Season for Non-Leafy (years) ? 1.760E-01 ?* 1:.700E8-01 * 2 TE{1)
R19B * Growing Season for Leafy . (years) 2 2.B0OBE-0L * 2.500E-01 3 * TE(2)
R15B 2 Growing Season for Fodder {years) 1 ®.000E-02 * 8.000E-02 3 1 TE{3})
R1SE ? Translocation Factor for Non-Leafy 2 1.000E~-02 * 1.000E-01 ? - T TIVLL)
R1%B * Translocation Factor for Leafy 2 1.000E+00 * 1.000E:00 3 o === + -TIV(Z) -
R19B * Translocation Factor for FPodder 2 1.000E+00, ¥ 1.000E+00 * -=- 2 TIV(3)
R19E ? Dy Foliar Interception Fraction for Non-Leafy 3 2.5008-01 3 2.500B-01 2 2 RDRY (i}
R19E * Dry Foliar Interception Fraction for ILeafy 3 2.500E-01 * 2.500E-01 * * RDRY {2}
R19B * Dry Foliar Interception Fraction for Fodder # 2.500BE-01 * 2.500E-0I * - 3 RDRY ({3}
‘R1I9B ?* Wet Foliar Interception Fraction Eor Non-Leafy * 2.500E-01 * 2.500E-01 ? === 3 RWET{1}
R19B ? Wet Feoliar Interception Fraction for Leafy 3 2_S00E-0% * .2.500E-01 * -— 3 RWET ({2} !
R19E * Wet Foliar Interception Fraction for  Fodder T2 2.500BE-01 ? 2.500E-Q1 ? - *. RWET {3}
m R19B * Weathering Removal Coumstant for Vegetation 2 Z.000E+01 > 2.000E+01 * - 3 WLAM
3 5 a . N 3 3 s . 3 3 "
% Cl4 3 C-12 concentration in water {g/cm**3) 3 pot used * 2.000E-05.° - -——— S CL2WTR
' Cl4 * £-12 concentration in contaminated soil (g/g} 3 pot used * 3.000E-02 2 -—- 3 CR20%
Cl4 3 Fraction of vegetation carborn -from soil * net used 2 2.900E-02 = --- : éSQ’I'L
Cla 3 Praction of vegetation carbon from air | > not used 3 9.800E-01 3 -— T3 CATR
Cid 2 C-14 evasion layer thickness im soil {m) 3 not used * 3.000E-01 2 * DMC
Ci4 3 C-14 evasion flux rate from soil (1/sec) 3 -not used * 7.00GE-07 2 » EVEN
) Ci4 2 C-12 evasion flux ratge from soil (1/sec) 3 not used * 1.00CGE-10 * -—- 2 REVEN
Ci4 T Fraction of grain in beef cattle feed 3 not used * 3.000E-Q1 —_—- 3 AVEG4
Ci4 @ PFraction of .grain in wilk cow fead 3 not used * 2.000E-0L @ --- © 3 AVFGS
14 * DCF correcticon f‘actor for gaseous forms of C12 1 pot used * 8.854E+41 * -— EREclelead
E) 3 3 E 3 B
STOR * Storage times of contaminated foodstuffs (days): * 2 3 ¥
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Summary i 116-N-2 Shallow Zome (Run #11 File: .116-M-3 Shallow Zone.RAD /—-\\
Site-Specific Parameter S‘umna'ry Icantmued} . L\‘«lj
3. User 3 . Used by RESRAD *  Parameter ' -

non-leafy vegetables, 1.400E+0L. ¥

* Pruits,. and grain * 1 400E+0i * ¥ 3 STOR: T {1}
STOR *  Leafy vegetables ’ ’ ©3 1y 000E+00 * LL0QOE+00 * -—— 3 8TOR_T {2}
STOR @  Milk: ° 72 1.000E+00- *11.000E+00 2 == 3 STOR_T{3}
STOR * - Meat and poultry 3 12.000E401 ? 2.000E+01 3 --- . * STOR.T(4)
STOR * Pish "3 7.00CE+00 ¥ 7.000E+00 * --= * BTOR_T(5)
STCR * Crustacea amd molluesks * JT.O00DE+00 ? T.000E:00? = 3 STOR_Ti6) .~
STOR * Well water * 1.000E+00 * 1.0QCE+08 3 --- > STOR_T{M
STOR * Surface water * 1.000E+80 * 1.000E+09 ? --- -¥ STOR T(8)
STOR * Livestock fodder ? 4.500E+01 ¥ 4.500B+01 7 --- *BTOR_T(9)

a . 3 oA E) A T :
R021 * Thickness of building foundaticn (m) -2 not used ‘¥ }.500E-01 * --= * FLOORL
RO21 ?* Bulk density of building foundation (g/om**3) s not ussd 3 2.400B+00 °? - ¥ DEMSFL < -
RO21 * Total poresity of the cover material : mot -uséd Z*.4.00CE-01 ? -—- ¥ TPCV
ROZ1 * Total porosity of the building foundation > not used - ¥ *L.00YE-01 3 - * YPRL
R0O21 * Volumetric water content of the cover material -7 not used- . * 5.000E-02 @ --- 3 PH20CV
RO21 * Volumetric water content of the foundation * not used .7 3.000E-02 * -—- * PH20FL - -
RG21 ? Diffusion coefficient for radon gas (m/sec): 3 SR > Ao
R021 *  in caver material > ‘not used- ? 2.000E-06 ? - + DIFCV -
R02: *  in foundation material * not used. . * 3.000E-07 * “-- > DIFFL
RO21 *  in cdontaminated zome soil . -*-not used -3 2.000E-08 3 - ¥ DIFCZ
R0O2% * Radom wertical dimension of mixing f{m} 2 not used ¥ 2.000E+0( ? -— 3 HMIX
RO21 * Average building eir éxchange rate (1/hr) 1 not used 2 5.000E-01 2 - * REXG
R021 ¥ Height of the building (room)- {m} * not used 2 2.500E+00 2 - * HRM'

RG21 ? Building interior area factor 3 pot used ? 0.000E+00 * ——- ? FAY
RC21 ? Building depth below ground surface (m) 3 pot used  *-1.0008+00C * --- ? DMFL
R021 ? Emanating power of Rn-222 gas .. fot used  * 2Z.500E-01 ° - -3 EMAMA(L}
R021 * BEmanating powsr of Rn-220 gas * . mot used :*.1.500E-01 2 —— * EMANA {2

3 B B ) : x 3
TITL * Number of graphical time points a 32 2 s : - i NPTS
TITL * Maximium number of integration peints for dose . -2 ' . 17 = - 2 = * LYMAX -
TITL ? Maximum number of 1ntegrat3.nn po:.m:s for risk 2 5 ® - * - ? KYMAX

Summary of Pathway Selections

QO

3
i -- external gamma -3 active
2 --.dmhalation {w/o radon)? active
3 -- plant ingestion 3 active
4 -- meat ingesticn » active
S -~ milk ingestion * active
6 -~ aquatic Eoods 3 active,
7 -- dricking watexr ? guppressed
8 -- soil ingestion ’ active
9 -- radon a suppressed
peak pathway doses s active .
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CVP-2002-00002

“Rev. 0
IRESRAD, Version 4.1 T« Limit = 0.5 year E_)S,"GS/2002 -¢9:48 Page 13
m Summary = 116-N-3. Shallow /Zone {Run #1) : File: 116-N-3.Shallow Zohe.RRAD
L Contaminated Zope Dimensions : ' Initizl Soil Comcentratioms, pCi/g
o g el gty AAAAAAAAARAAAARAAAARAAAAAARARARAL
Area: 21980.00 sguare meters Co Am~-241 1.020E-01
" Thickness: . 4.60 meters . I - o 3.870E-01 |
Cover Depth: - 0.00 meters : o Cs-137. - 4.060BE-0L
’ R - o Ea-154 . 6.030E-02
Eu-155" . 4.220E-02
Pu-239 T 2JZB0E-0Z.
Fu-240 5.4403-03
5r-90 1.700B-01

Total Dose TDOSE(L), mre_am)'yr . g
‘Basic Radiation Dose Timit = 1:500E+0l wrem/yr
Fotal Mixture Sum M{t racti i fmi i

t {years): ' 0.000E+00  1.000E+00 3.000E+00 7.800E+00 . 1.G00E+D:  4:200E+01 ‘1.3708+02 - 3.000E+02 - 1.0G0E+03

- TDOSE(E}: -5.946E+06 5.404E+00° 4.497E+00° 3:071E+00 “1.777E+00 7.043E-01 6.228E-01 1.058E-01 3,3178-02 * 1.B78E-02
M{t): 2.964E-01 3.602B-01 2.958E-01' 2.0472-01 .1.184E-01 4.700B-02 4.152E-02 7.050E-03 2.211F-03° 1.052E-03
OMax‘imm TDOSE(t): 5.246H+00 mrewm/yr . at £ = §.C00B+00 years R : )

c-15




GVP-2002-00002

Rev. D
1RESRAD, Version 6.1 Ts Limit = 0.5 year 08/05[2002 09:48 - Page. 14 . . s . L
Summary. : 116-N-3 Shallow Zone (Run #1) File: 115-N-3 Shaliow Zone RAD . . - - : . . . /-—\\
Toral Dose Conkributiong TDDSE(l_,p,t} for Individual Radionuciides (i) ajd Pathways- (p} L R . \...../'}
. . As mrem/yr and Fraction of Total Dose At t = 0. :000E+00 years. : SN R
.0 ." . - Water Independent Pathways {Inhalation excludes ‘radon)-
. i : 33 . Meat
kadio- . g P o
‘Nuciide mrem/yr fract., wrem/yr f£ract.. myem/yr fract.. mrem/vr fract.,  mrem/yr fract.
ARAARRAR REARARARA AAARAR ARRRARARR RBARRAR ARRSRAAAR RAARAR ARRRARRRE ARARAR . ARRRRARRA AARARA AARRARARA

(Ami-241 - 2.958E-03 0.0005 4.932E-03 0.0003 0.C0OE+00 ‘G.00C0, 2.09ZE-020.0035 3.795E-04 0.0601- 4.1198-05 0.0000 1.083E-02 a.0018
Co-60  3.793B+00 0.6378 3.477E-06 0.0000 0.000E+00 ©.0900- 4.357E-02 0.0074. £.172F-02 0.0070 D.580E-03 0.0016 2.848E-04 0.0000
-CE5-157 B8.798BE-01 0.1480 5.606E-07 0.0000 0.000E+00 0.0000 _4.523E-02 0.0074§. 6.9798-02 0.0117 4.335E-02 0.0073 5.853E-04 0.000%
Eu-154 2.877E-0Ll 0.0484 7.262E-07 0.0000 0_00UE+00 00000 7.B04E-C5 0.0000 2.672E-05 0.0000 7.063E-07 0.0000 1.617E-05 0.0000
_Eu-185 4.739E-03 0.0008 7.140B-08 0.0000 . 0.000E+00 0_0000.. §.491E-C6 0.0000 2.508E-06 D.0000 7.6B5E-08 0.0000 1.7S9E-06 0.0000
Pu-239% 4£.424E-06 0.0000 4.283E-04 0.0001 0O.(¢00E+0C 0.0000; 4.552E-03 0.0008 - 1.5651E-04 0.0000 4.481E-C6 0.0000 .3.357E-03 0.0004
Pu-240 5.350E-07 0.0000 1.022E-04 0.0000 0.C00E+06.0¢.0000. 1.086E-03 0.0002 3.939E-05 0.0000 1.065E-06 0.0000 5.623E-04 0.0001
Sr-90  2.809E-03 0.0005 9,534E-06 0:0000° 0,000E+00 6.0000  '4.344E~0L 0.0731 1.547E-01 £:0260 8.737E-0Z 0.0147 7.503E-04 0.0001
fEETEET PffEFLET fITEIT fTEEITEET TIEERT IITESTETT TTTIIE. PERITLETI PEETET IITITEIE FIEfRL. EfEfITIET ITILIL CITTEEIIIL PPITEE
Total 4.571E+00 §6.8360- 2,527E-G3 8.0004  0,000E+50-0.0000. 5.5022-61 0.0525 2.668E-01 -0.0449 . 1,403E-01 .0.0236 -1.539E-02 0.0026

Total Dose Contributions TDOSE(i,p,t) for Individual Radiomuclides (i)} and Pathways (p)
. A& mremjyr and Fraction of Teotal Dose At t = 0.000E+0G years '
0 . ) : Water Depepdent Pathways
] JWater oy FAsR Radon Plant .-J.':‘?.'.}_E'E.‘EP‘.’.V?XS*
Wuclide mrem/yr fract. wrem/yr frack. mrem/yr fract. mrem/yr - fract. mrem/yr Lract. mrew/yr fract. mrem/yr fract..
RAABASA AAARAARAA ARRARA AARAAARAR RAARAR AARAARRARA AARANA ARARAAAR BRAAAR RARRAAARA AAAR ARAARRAARR ARAAAR ABRAARARER ARARAR

Am-241  O.00CE+00 0.00C0 0.000FE+00 0.G000 0Q.000E+0Q 0.0000 O.000E+0C 0.8000 O.000E+dC C.00CGD (.000E+QC 0.0000 3.711E-02 0.006Z
- Co-64 9.006E+0C 0.04G0 0.090F+08 Q.0000 0-0Q0E+00 0.040C G.QQ0E+00 0.0000 O0.0008+08 ©.000C O.000E:00 D.0000 2.888E+00 0.5531%
‘Cs-137 0.000E+00 0.0000 0.000E+00 §.0000 9.000E+C0 0.0¢00 0.0005+00 0.000¢ G.O0DOE+CO0 0.000C 0.0CG0E+00 O.QOGG 1.033E+00 0.1747
" Eu-154 0-900E+00 ©£.0000 0.900E+00 ¢.0000 0.000E+00 0.0CCC 0.000E+00 0.0000 O.00CGE+CO 0.0C00 ©.000E+00 0.0000 - 2.878E-01 0.0484
Eu~155.  0.000E+CD C.0000 0.000E+C0 &.0000 O©.C00E+0C D.OQDD 0.00CE+00 0.0000 O.000E+QD 0.0000 O0.C00E+0C 0.06000 . 4.753E-03 0.0GO8
Pu~239 0.000E+CD 9.0000 - G.0OCE+OD ¢.0G000 0.000E+QC ¢.0000 . ©.000E+0C 0.0000 O.0Q0E+Q0 G.0000 G.0Q0CE+06 0.0000 7.S51IE-03 0.4013
Pu-240° 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 G.00G0 '0.000E+00 .0.0000 O0.000E:+00 ¢.000C ©.000E+08 0.0000 :.7951IE-03 0.0003 -
Sr-20 0.000E+0C 0.C000 0.800E+DO 0.0000 - 0.080E+G0 0.0000 0.0COE+CO 0.0008 C.OGOE+0D 0.0000 0.900E+00 O.000C . 5.8300E-0k 0.1144 !
IETETEF SFTLITEEE DETEFT FITILTELY FIIETY CIfFIERIY EFTffr  EITELEMIT PILEET ITRFITINEE PITTLF ERTTIEILL IIfTIT IILFETERE fITfes ’
Total 0.000E+00 ©.0000 - 0.000E+G0 0.0000 ©.000E+08 0.0000 0.000E+0C 0.0000 9.000E+80 ¢.0000 C.00CE+0C 0.0000 5.946E+00 1.00G0
0*Sum of 211 water independent and dependent pathways. ) !

- C-16 | :




CVP-2002-00002
Rev. 0

1RESRAD, ' Version 6.1 T« Limit = 0.5 year 08/05/2002 09:48 Dage 15
Summary : 116-N-3 Shallow Zone {Run #1) Filé: 116-N-3 Shallow Zode.RAD

Total Dose Comtributions TDOSE(i,p,t} for Individual Radionuclides (i) amd Pathways (p}
As wrem/yr and Fraction of Total Dose At -t = 1.0G0E+00 years
. Water Indepéndent Pathways {Inhalation excludes radom)
Ground . Inhalation - . Radon S . Plant = e Meal
'EZ.PF?ET-PPFIPIEP? - kX

omrenf/yr  Eract. | m‘iem/yz fract.

ERARAAARA
‘1.081E-02 0.0020

: AR ] (RAA EARRAR
. Bm-241 © 2.953E-03.0-0005 T.976E-03.0.0004 0.000E+00-0.0000 '2.085E-02 00039 ~3.789E-04 0.0001 v + 0 2
00016 2T457E-04 010000

Co-60 | 3.325E+00:0.6153 2.048E-06 0.0000 0.0G0E+00 0.0000  3.855E-02 0.0071 3.657E-02°'0.0068
C5-137 - §.597E-01°.0.1591 “5.4778-07 ¢.0000° 0U000E+00 0.0000 . 4:419E-02 0.0082 '6.818E-02 $:0126 0.0078 ° 5.724E-04 0.0001
Eu-154  2.659E-01 ‘0.0492. §.712E-07 ©.0000 - 0.0C0E+00 0.0600 . 7.212E<05 0.0000  2.470E-05 §.0000" 6.0080 | 1.454E-05 “0.0000
Eu-155 4 121E-03 00008 . §:209E-08 0.0000 -. 0.000E<00 0.0000 ~7.384E°06 0.000¢ " 21525E-06 06,0000 §.683E-08 000060 1.530E-04-0.0000
Pu-239 -4 424E-06 0.0000 - 4.2835-04° 00001 ~0_0GOE+00 0.0000 4.551E-03 0:0008 - L.651E-04 £.0000 * 4 481E-06 0.0000 - 2.357E<03 0.0004
Du-240 5.390E:07 0.0000 '1.022E 04.0.0000° -0.000E+00 00000 :1:086E-03'0.0002 3 939E-05 0.0000. 1.069E-06 0.0000 “5:622E8-04 00001
Sr-90 .2.742E~03 0.0005 . 9.402E-08 0.0000 ' 0.000E+00.0,0000 4:239E-01 4 0.0279° B.S2TE-02 0:0158 . .7.322E-04 00001
fi%77i7 TIITTFEET TERETT PETEETEEE fEEIEf TELITTLIT 1Iiff ITITFEIEL . FLEFEE TERILELEL TITEET ITTRLSEIT IITLIT
Total . 4%460E+00 0.B254 '2.523E-03 0.0005° aAooogéoo 3,0000 ' 5.333E-01 0.0987 2 5533—01 0.0474 1.360E-01 0.0252 .1 530E-02 0.0028

Radic- AARAARARARAAAARR..
Wuctide : mrem/yr fract. mr;em/yr Eract.

Q- .
Total Dose Contributions TDOSE(:L p,5) fot Individual Radiomuclides (i) and pathways (p}
‘As mrém/yr and Fractiom of Total Dose At t = L.0G0E+00 yedrs
o : Water Dependent Pathways : . :
[ Water i Plant - . Meat - CMilk - ALl Pathways*

: : i : ARRARARER AR
Am-Z41 -0.000E:00 0.00007 0;000E+00 0.0000 p;ouoE+Do 0.0000  ©.800E00 00000 B.OGOE+DD'a.nouu 0.000E+00 -0.0000 " 3.705E:02- §.0069
Co-60  0.D00E:00 9.000E+00 06000 0.000E+00 0.0080 " 0-000E400°0,0000 0.000E+00 0.0000 -0 000E+00 0.000¢  3.403E+00 0.6308
C8-137 -9.000E=00 . 000B+0¢° 00000 .0.000E+00 0.0000 ) 0.006E£00 70,0000 "D.00OE+00 00000 ¢.000E+00 0.0000 " 1,015E+00 C.1878
Eu-154 - 0. 00GE+00 . 0.000RL00: §.0000° 0:000E+00 0.0000 ' 0.0UCE+00 00000 - 0.000E+00 ©.0000 -0.000E+00 0.0000 2.660E-01 ¢.0452
Eu-155 0 000E+0C . GLGDOR400.0.0000°  0:J00E+00 00000 « 6. 00CEX00 00000 - 0.C00E+D0 00000 ° 0000400 0.0000 ~4.133E:03 0.0008
Pu-239 " .0.000E+00 DIG00E+00: 060000 G00E+00 - 0. 0000 - 0. 000B460! ‘0. GO0E+00 0.0000 0000E+0¢ 0.00080 7T.5I0E-03 0.0074
Pu-240"0.000E+00 0.000E+00’ 0.0000 -0.BODE£00 0.0060  0.0C0E+00 - 00OGE+00 ©.0000 0.000E:06 0.0000 - '1.791E-03 £.0003
Sr-90  0.000E+00 0-GO0E+0T. 0. 0.600E+00° 0, 0000 - 0:900E+50 -D00E+00 0.0000. " 0.000E+00 00000 6. 635E‘01 0.1228
“““““““““ FEFIFTETE CITEEEIEFI FEFIIT C IRFIiffiT CETIIIITET CLEITITI O ITITITIIT
Total = 0.000E+00.0-0000 D:000E:00. 0.C0G0 0.000E+00 0.0000 0.000E+00 - 0. 000E+0D 00000 0.0JCE+G0 00000 5.4045+oo %.0000
0*Sum of -2ll water independent and dependent pathways. P Co . :
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1RESRAT,

Sunmmary :

o
o gronng
Radio- © ARERR AARARRARBAR
Nuclide . mrem/yr fract.
ARRFAAARA
Bm-241.2.942E-03 0.0007
Co-50  2.555E400. 0.5682
Cs-137 8.206E-0L .0.1825%
Eu-154 2.271E-01 0.0505
Eu-155 3.116E-03 .0.0007
Pu-239 4.4238-06 ©.0000
Pu-240 5.388E-07. 0.0000
§r-9¢  2.611E-03 §.000%
IITEIIIE TITEERLIET -FRITET
‘Potal - 3.8}IE+G0 8.8031
0
[V
o :
Radic-,
Nuclids . mrem/yr Eract.
ARARRARARE
Am-241 .0.000E+00 .0.000¢
Co-60 - D.CGO0E+D0 0-0000
Cs-137 .0.0BOE+D0 §.2000
"Eu-154 - 0.000E+00 0.0000
Eu-155 -.0.0C08+00 0.0000
Pu=239% G_0COE+00 0.0000
Pu-240 0.,000E+00 0.0800 -
‘Sr-30 - 0,000E+00 0.0000 .
B o e o o O A e
Total - . 9.08CE+06 0.0000
o*Sum of all water

Version &.
116-N-3 Shallow Zone {Run #1)

i

Te¢ Limit =

0.5 year

-~

08/05/2002

0%:48 Page I6
File; 116-N-3 Shallow Zdne.RAD

Total Dose cantr:.butzons FROSE(4, p,t} for Individial Radionuclides’ {3) ‘wnd
As mrem/yr and Fracticn bf Total Dose At t
Water Independem: Pathways {In.halatlon excludes radon)

Total Dose Contributions TDOSELi,p,t) ifor Individual Radicnuclides

independent and dependent pathways. .

‘2:515E-03

. thrérnfyr

0 G00ER00
0. 000E+00

C GL0C0E+00
.. 0. 080E+00
-+ 0.000E+00
. 2D;QO0E+CO
~.0.000E+00
LB OQDE+00

0.000E+00

fract._

0.0000

0.0000

08000

L0000

4.0000

0.0000

0. 0000
0.0000
b

00000 |

Z.962E-02. 0.0066

4.218E-02

&§.160E-05
5 .583E-06
4 :551E-03
1.085E-03

4.0388-01-

ITFIFEiRE
5.021E-01

¢.0094

00000

“2.,0828-02 o,uoee_i _
2.810E-02

0.9000-

650010
80002
$.0898-

Iffiit

0.1117"

as mrem/yr and Fraction of Total Dosel:lt t
Water Dependent Pathways

c-18

FTTITIfiL

= -3.0600E+00 yvears

gz 0001
0.0062:
0.0145°
0.8000
8.0000
G.0800
a.0g00
.0320
IIEifif
0.0528

3:796E-04

6,/568E-02
2.1108-05
1.913E-06
1.651E-04
3.938E-05
1. 438E-01-

2.276B-01.

(i} and
3.000E+CD years

Pish Radon R Plant Meat
ARARARAARAKRAZAA - ARABARAAARAAARAR | AARRARRARAAASARR CRAARRARRARARARER
mrem/yr ELrace. mrem/yr fract. mrem/yr Eract. - wrem/yr fract.
(BARRRARAA BRARAA - AARSAARAX AARAAR AARRAARRR AARRRA - AAARKARAR AAAAAR -
0. 0O0E+0C 0.0000 - 0.000E+00 0,0000 G.000E+CD -G, 0000 0.00GE+00-0.:0000
0.000E+00 0.0000 " 0.000E+00 0.0006 ;. 0.G00E+00 0.0000 - 0.000E+00:.0 0000
0. 000E+00 0.0000 - 0.0Q0DE+00 0.Q000 @ 0,;0008+00:0.0000 0.000E+00:0.0000
©0.000E+00 0.0000 -0.000B+0C 00000 : 0.000E+60-0.000G 0.000B+00 0.0000
‘0.Q00E+00 0.0006 ©.000E300 ©¢-0000 - 0.000E+00 0.00600 0.000E+00 0:0000
0.000E+00 000000 ~ 0.000E+00 C.0000 . 0:000E+0C 0.06000 .. 0.000E+00 . ©,0000
0:000E+00 -0.0000 - 0.:000E+00..0.0000 , 0.000F+05 :0.00G0 0.000E+00 80000
-0.000E+Q0 (.0000 ©.000E+0T 9.0000 ;O.QOOE+U0.0.0000 0.JC0E+GO 00000
IETTEETTT TRETIT  PIIESITIT TEFTEF . PREECTTERI TP1FIT. FIETF3177 £if1%7-
‘0.0C0E+C0 $.9000 . 0,.000E+00 0.0000 | 0.C00E+00 . 0.0000 0..0000

¢.000E+00

CVP—2002-00002

Rev. ¢

Pathways {p)

mren/yr fract.
3 ARR A"p?_ifp".

ABRARAAAR . .
4.058B-05. 020000

6.440E-03:'0:0014
4.042B-02 0.5090
5.576E-07"
5.G53E-08 -0.0800
4.480E-06 0.0000
1.069E~06" 0 ..0000
§.121E-02 "0.0181

1.281B-01: 80285

Pathways. (p)

QLDOOE+00 0.0000
0.000E+00 ¢.0000

0.0G0E+00 0.0000 "
G.000E+60 0.0000.

C.Q00E+00 GL0000
C.00CE+0D
0. 000E+00

TEIZEETIT PIffff

0. 000E+00

0.9080.

fiIfif

.0:.0000:
0.000g0 >
[0, 000B£00 00000 .

{0.0000 " 4. 207R+00

mremfyz

170788-02

" 1.919E-04
5L464E-04

1.277E-05
1.157E-04

. 2:356E-03
- 5.620E-04

6.974E-04

TIEFEETIIT

1.515E-02

sEract.

0.0024
0000
0.6001
0.0000
¢.0000
0.0005
0.0001
0.0602
iiffiz
0.0034

AlL Pathways*

3.693E-02
2.619E+00
9_588E-01
2.272E-01

‘3.125E-03
- 7.509B-03 "
‘1. 791E-03
&.321E-01

0.0082

0.5825
0.2154
0.0505
0.0007
6..00%7
©.0004
0.1406
fiiiis
1.0000




1RESRAD,

Radic-
Nuclzdg
. Am-341
Co-60
Cs-137 -
Eu-154
* Eu-155
- Pu-239
Pu-240
Sr-80
QR it
Totak
Q-

@

Summary -

‘Version 6.

1

Te Limit =

: 315-¥-3 Shallow. Zone (Run #1)

BAAAABDAAR
2.922E-03

1.384E+00

7-373E-01

1.581E~01
1.638E-03

4.422E-06

5.384E-07"

9.5 year

08/05/2002° 09:48 Page " 17
File: 116-N-2 Shallow Zone'.'RAD

_CﬂJP—ZOGZ-ODOBZ
Rev. 0

Tutal Dose Comtributicns TDOSE(L, o, t) for Individual Rad1ormc11des {1} and Pathways (p)
‘AS wmrem/vr and Fraction of Total Dose At t

0.0010
0.4541 -

D.24a01
0.0515

0.-0005 |
90050~

0.0000
:0.0008
fEffiz
0.7479

"7..608E+00 years

Water Inﬂependent Pathways (Inhaliation excludes ‘radon}
Meat

In'nalata_on -

. mrem/yr . fract.

1:957E-03 0.0006
\1.278E-06
4 _BITEL0T.
3.9908-07
2.A58E-08:
4,281B-04
1.021E-D4
5.0058-06

0.0000

0.00800
0.0002
. 0000
§.9000
fiftEE

2-4973~D3 o.4008

06000

{4.-0000 "

9. 0O0E+00
¢ J000E+00

& .000E+00
6.0C0E+00
C.000E+0Q

-0.000E+80

0.000E+Q0

0.GO0B+0.
EITIFIELE
0. C0OE+08

G.0000 -
0.0000.
.3.0000

¢.0600
1Iffit

0.0000.

Total. Dose Contributioms TDOSEL{I,p, )
As wrem/yr and Fraction of Total Dose Ab't
- Water Bependent Pathways
! Plant

2t
TEL

3.
Y

2
L549E-03
085E-03

4

1.

3

4.

Plant

0E5E-02
616E-02
T9OE-02
287E-05
$35E:06

5093-01

413E-01

00067

&.0053

0.0080

0.0015
0.0004 -

3.7433Aa4

CEIB34E-02
0:0123.
©.0000"

5.847E-02
1.468E-05

1.005E-06':

1.550E-04
3.%35E-05
1.285B-01

CEEfEEIfIE
0.1437

2:0298-01

for Individual Radicnuclides

0.0661

{i} and
= 7.600E+00 years

3.632E-02

2 .880E-Q7
2. 656E-08
. 4.479E-06.
. 1I06BE-06
- T 2E0E-02

IITLIITII
1.125E-01

fraet.
5°0.0000
. } | 3.5T4B-03
010190
0.0000° .
0, 0000
00001

00011

0.0118~
0..0000
5. 0000
0.0900:

§:0000

0:0366"

Pathways (p}

1i076E02
1,047E-04

4.909B-04"
B-8B3R-04

6.0818-07
2.3558-03

‘5. 6168-04

6.234E-04
TIIfET1ET
1.484E~02

“fract,

BERBRE
0.0035
00000
0.0002

0.9009

0. 0000
0.0008
00002
0.0002
fITELT
0.0048

Al 1 Pathwa.ys *

Sr-90
fifEiif
‘Total .
o*Sum of

.0.000E+OC

0.030E+00
0.090E+0&

-0.000E+00

0.000E+00
0. 000E+00
0.000E+00
0% GOUE+00 .

0. COOE+0D

all water

0.0000
0. 0000

0.0000
0.0000 -

a.0000
4.0000
‘0.0000
0.0000

LITTTEE

0.0000

9.00E+00 00000

0.06000
§..0000
£.0000
. 9000
0:0000

0000E+00 -
£-000E+00
‘0.08DE+00
0.000E+00
0 .0002+00
kA RaSE 0 EN
0. 000E+00

TIITEL
0.0000

0.0000°

Ho0000"

mrem/yr

6. 000T+00

0. JOOE+00
0 000E+00
0. 000E+00
0., 00E+00

0-2009E+00.

0. 000E+00

0.C000E+CD;

ITTITIITIL

0. CO0E+00

independent. -and dependent pathways.

fract.

0.0090

0:0000
0-0060 -

0.0Q000

0.04000-
0.0000-

©.0000

o
9.
0w O000E+00
0.

o

<GO0E+00°

CO0E+00

0C0E+00
J000E+GO

0:000E+00

9

0.

0.

Q00E+G0

UODE+00~

000E+00

C-19

T:0060
5.0000.

0.0000°

0.0900
609800
0.0000
0.0000

0.0000°

" 3lO00E+06"
‘BIO0OE+00
G.000E+00
©. 00GE+00
0. 0A0E+00
“@L000E+0D
0.000E+00
0.5008+00-

0-0COE+00

o?ooep
60000

200000
0.0CGD "

0.0000

.0.0000
. 8000

(0. 0000
11153
0.2000

mrem/ HE

--o.oqns+nq

0.000E+00

. B.0GOE+00

¢ -00CE+00
¢.0J0EXCO
0.040E+00

IIIIIIIII
0-900E+00

frach.

G.0000

0.0008
9.0006
9.0000
0.0000
0.0000

00060

0.00060
ififse
G.ao00

. mremfyr

-3.665E-02

1.428E+00
8.704E-01
1.5B1E-01
1.643E-03

. TB507E-03
-1.789E-03

5650801
IFITITEIT

3.071E+00.

fract .

‘0.01i9

04655 -
£.2835
0.0535

‘0.00805 -

0.0024

010006

0. 1840
251171
1,0000
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Summary : 116-¥-3 Shallow %one (Run #) File: 116-¥-3 Shallow Fone.RAD’

Total Dese Contributions TROSE(i,p,t) for. Individual Radionuclides (i) . and Pathways ' (p)
As mwrem/yr-and Fraction of Total Dose At t = 1.6Q0E+01 years
Water Independent Pathways (Irhalation-excludes radon) . .
Slant : Méat oo Mk oo o Beil

© mrew/vr

- mramfyr  Eract.
ARA, RAAR. ARAARS - RARAARARE RASKAR AR . 'ﬂﬁﬁﬂﬁﬁ,'AAAAAAAQA,QAAAQA i :
Am-241 2.882E-03.0:06016 1.9308-03.0.0011" 0:000E+00" 00000 2:038E402 0:0115 3.698E-04 0.0002 ' 4.012E-05 0:0000  1:055E-027:0, 0059
. Co-60 4.613E-07 ‘6:2596 4.230E-07.0.0000" 0:.00CE+00. 0.0000 S.348E-03 0.0030 5.074E-03 0.002% " 1.163E-03.0.0007 -3.464E-05 0.0000
£s-137: &6.063E-01.0.3413  3.863E-07 0.G000 TO.OODE+DUSGQDUOD :3.116E~-02 00175 : -4.B09E~02 0.02?1..2»9373—q2_0.01ss- 4:037E-04' 0..0002
BEu-154  8,153E-02 0.0459: 2.058E-07-0.0000  ¢,000BE+00 0.0Q0C0 2.211E~05'0.0000 .7.573E-06 0.000CG 2.001E-67 0.0000 :4£.582E-06 0.0060
Eu-155 5.062E-04 0-0003 7.627E-09 0.0000 UD.UGDE+UDHDLOOUD' 9.070E~07 0.0000 "3.XI06E-07 0.000C 8;2093759'0.0000'-1L879Er07 J.0000
Tu-239 4,.419E-06-0:0000  4.278E-04 0.0002 . §0.0J0E+00 0.0006 " 4.545FR-03 020026 -1.645E-04 00001  £.476E-06 00000 2.354E-02 8.00132
Pu-24C 5.3788-07 ©.0000.. J.019%F-04 0.0001 ‘0:000E+0%, 6.0000 1:083E-03. 0.0098 °3.930E-03 0.0000. 1.067E-06 0.0000 5.609E-04 ©.0003
Sr-90 1.902E-03 0Q.0011 - 0.0006 | 0.000E<00 0.0000 : 2.941E~01: 0.1655. . 1 :047E-01 0.058% 5.%15E-02 0.033% S5.030E-04 ¢.0003
{riefs. fTTREELL-fRfTif B A o R O W S ff111f
Total 1,154E+00 0.6488 2.46TE-03 0.0014. - 0.0C0E+00 0.0000 3.566E-01 0.2007 1.585E-01 0.0852 9. UZIE-02 0.0508 1.442E-02 0081

a .
Total Dose Contributigns TDOSE(i,p,t) for Individual Radiomuclides (i)} and Pathways '|p)
- As mrem/yr-and Fractiom of Total Dose At-t = 1.600E+0l years
0 Water Dependent Pathways
o] Water Fish Ratdon All Pathwayst

AZARRAA ARRARRAAR BRAAAR.: RAAARAARR RARARAR ERAAAAAAR RARRAA . v '
Am-241 0.000E+00 0.0000 . 0.000E+00 0.0000° 0.000E+00.6.0000 .0.000E+00 010008 .0.COCE+00 0.0000 0.CO00E-00 0.0000." 3.615E-02° 0.0Z03

Co-50  0.000E:08 0.000¢ ©.000E+00 0.0000. . &.000E+00..0.0008  CG.000E+00 010000 (.COCE+0Q 0.0000. ¢ .000E+QQ 0.0000. 4.729E-01 0.24E7
.Cs-137 . 0.000E+00 0.0000 6.000E+00:0.0000 0.0COE+0C 0.0000 OCLODCEF00 0.0000 O0.08CE+0C 0.0000. :0_000E+00.0:0000 - 7.153E-01 0.4029

Eu-154 .. 0.000E+00 0.0000 §.000E+0D. 0.0000 G 000E400 0.000C “G./006E+00 0.0000 0.000B+00.0.0000 -0_000E+00 ¢.04000- 8.156E-02 0.0459 :
BEu-155 0.C00E+00 0.0006 0.000E+00 00000 C.000DE+00:0.0006 :0_ 000E+0C 0.000C ~:0.000E+00 0.6000 '9:0008<00 0.0000 *5:0778-04 0.0003 i
Pu-239 - 0.000E+00 0.0000 "0.CO0E:0G 0.0000 . 0.00CE+00 0.0000. 0.000E+0C. 0.0000 ' 0.000E+00 010008 0/CO0OE+00 0.0000 7.5028-03 0.0042

Pu-240 0.000E«00 0.0000 0.C00E+0G 0,000 | 0-00GE+00 0.0000 *0.000E+00 0.0008 ~0.C00E+00 0.0600° 0.CO0E+00 :0.0080' - 1.787E-03. 070010

Sr-50  0.000E+00 0.00600 - 0.000E+00 0.0000 . 0.000E+C0:0.0000 0.000E+00.0.0000 :0.00CE+Q0 ©.0000: 0.000E+00 0.0000 -41.604E-C1 (.2591

fE118FE FLEILESET ITEED%. FITTLIFLL IFTTFL DTRIE9T6% If118% TETTRIFIL ITI9%%  ILTILITNT ZIIIIT ERICTELIT ITPIRE. ITTRTITIL IF13EI :
‘Total  0.000E+00 0.0000  0.000E+00°.0.0000 .0.0008*00 0.0000/ §.00CE+00 0.0000 0.000E+00 0:0000- 0.000E+00 010000 “I.777E+0C 1.0000
0*Sum of all water ‘independent and dependent pathways. Lo B e . P

-C-20
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Summary : 1}16-N-3 Shallow Zone (Rumw #1} File: 116-N-3 Shallow Zone RAD
I’otal Dose contr:.but:.ons TDOSE{L,p,t} for Indlvxdual Rad:.onucl:.des {i} and Pathways (p}
A= mrew/yx and Fraction of Total Dose At = 4 200E+0L. years.
[s) ' . Water Independent Pathways (Inhalat:_on ex:ludes radon}
o Gr_gund v Irhalation __“__114::}1_:_“ TR .- - S
mrem/yr fract. mrem/yr £ract. smeemfyr fract. mrem/yr. fract. & mrew/yr : f:c'act,.
Y ﬁﬁm RARAAR . EARREARAA AR - ARRRRRARS EAARAR AARARARAR AARARE MAA}'S LA

Am-241  2.762E-03. 00039 1 349E 03 00026 0.000EF00 3;0000 -.—1.9531_3—92 0 .,0277' 3.545E-04 0.0005 . 3.845E-05 .0.0001 1_QLIiR-02 00143
Co-60.  21:504E-=62 ©.0213 - 1.375E-08 00000 . 0,000E-00 §.0000 1.743E-04 .0:0002 1.652E-04.0.0002 7 3.790E-05 0.0001. 1.1298-06. 0.0000
Ce-137 ; 3.:3108-01 0.4606 - 2.TG9E-07 .0.0000 ~QICO0EL00 ‘¢.0000 1. 701E-02-0.0241. 2.625E-02. 0.0372 "1.631E-02 10.0231 © 2.204E-04 £.0003
Eu-154 © L.051E-02 0.0149 2.652E-08 0.0000 . 0.000E+00 0.0000 -Z_8508-65 0.0000 '9.75_83—.07:0.9000 2.,57%E-08,0.0000 5.584E-07 0.0000.
Eu-155 - 1.336E-05.0.0000 : 2.013E=10..0.0000 .0.000E+00 C.00G00 2.394E-08 £.0000° 8.1SYE-0% 0.6008  2.167E-10 0. 0000 : 4.36IE-0% -0 .0000
Pu-238%  4.4L1E-06 0,0000 ~4_.270E-04 0.C006 -:0.000E+0C 0.9000 4.538E-03 0.0064 1.646E-04 0.0002: 4.468E-06.0.0000 2.350E-03 0.0033
Pu~249 . 5.357E-07 0.0000 .1.0%6E-04.0.0001 " 0.000E+0CG 0.0000 1.9_‘795%03'.3'.0035 ©3.915E-05 00001 1.063E-06 0.0000 5.588E-04 0.0008
Sr-20 1. 005E-03": 3.461E-06 0.0000  -0.000E+00 0,2214 -5.556E-02 .0.0788 . 3,138E-02 '0.0445  2.695E-84 0.0804
FITEIET FITIEITIL B 0 0 e R 5 e 0o i 1 v O 1 A 4 4 3 B8 A

" Total 3-.'6_033—01.0.5112 -2:381E-03 0. 0034_ 0.000E+00 -0.0000 ©1-984E-01 0.2814 8. 2B4E-02 0.1271 %.7?77E-'B2,'0.057B 1.351E~02 0.0192

[} . .

CToral Dose Contributions TDOSE{i,p,t} for Individual Radiomuclides {i) 'and Pathivays (p)
.As wremfyr and Fraction of Tokal Dose At L = 4.200B:+01 years’

] X ‘Water: Dependent, Pathways -

0 Watexr Fish - Radon Plant Meat Milk - AL Pathways*
Radio- amm.amm&m RARAAAARARAARARE ARARARRARARARAAR - AARRRARRARARARAS m AARAREARARAAARAN . ARARARRAAAR AAAEA
Niaelide . mrem/yr - fragt. - wrem/yr -fract. -mrem/yr -fract.  mrem/yr fract.. wrem/yr Eract. | ricewfyr - fract, :
BARARAR AARRAARAR ANARAR AAZRAZRAA BARAAR ARARARAAR ERARAR AAARAAAAA ARAZAR ' ARARARARA ARANR AERRARA -AARKER ;
Am-241 ¢.000E+00 0.0000 0.Q00E+00.0:0000 0..000E+00 . §.6000 - 0.000B+00 © £009 '0.-DUO_E+UU 000000 7 0. 0C0E+000.0000  3_464E-02-0.0481
Co-560 0.000E+00 0.0000 0:000E+00 [0.0000 ©0.000E:00 ¢.0000  C.00CE+0C 0.0008 0.C00E+00. 0.00600 0. GCOE+D0 . ¢.0000 . 1.54LE-02 0.0219
Cs-137 - 0. 000E+00 - (¢:.0000 - ' 0.GO00E+00 -0..0000 0.0600E+00 £.09000 -0.0C0E+CC 0.0000 0.000E+00 0.0000  0,CQ0E+00-:0.0000 | 3.908E-01 0.554%
Bu-154 (.000B+00 .0.0000 0.C00E+00-0.0000 0,009E+00 0.0000 0.0C0E+G0 0.0000 ' 8.000E+00 0.0000 0.000E+00 0.0000 1.051B-02.0.02489
Br-155 0 .0G0E+00 °0.0000 . 0. 000EF00 ‘60000 0-.0005'_4-05 0£0.0000. 0.00CE+00 0.000¢ 0.000E+00 0-0000 -0 .CDOE+00 0.0800 T 340E-05 G 0000
Fu-239 © 0:000E+00 90800 0.000E+00 '0.0000 © 0.000E+00:0.0008 0.000E+00.0.0006". 0.000E2+00 0 0000 0.GDOE+00 0.0000, T 48BE-03 0.0106°
Pu-24C 0Q.QCOE+08 0.0G00 " 0,000E+06 0.0008 90.000E+06 .0.0C00 OUO00EF00 . 0000_,.'0.0DDE+'ﬂQ {0.0000 - 0:000E£00 -0.0000 1 ¥80E-03 ¢.0025
Sr-90 - '0.0C0E+00 0.0800° 0. OOOE+OD 0.000E:0C 0.0000 0,000E+Q0 0. OOOD. 0:00CE+00 0.0000° '0.000E+0D -0.00060 . 2.443E-01 ©,.3465
f113111 TITTTIETF ITTIET - FTEFTE1TT $EETET - ITPRIELET 0809 T. ILETTEI9T $IITI1 TITELILLT IETTRT ISTTZICAY TTRAIT
Tatal 0:000E+00 0.0000 - 0.008E+00 0.000C -0.00CE+00 0..0000 ° 0.000FE+00 :¢.0000--0.08CE+00: 0..0000 0.000E+00 . 0.0000 . 7.045E-01 10000

0*Sum of all water indeépendent. and dependent pathways. ’ : ETE ’ : : Sooona

G-21
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: 116-N-3 Shaliow Zone (Run #1) ' File: 11§-H-3 Shaliow Zond ‘RAD’
Total Dose Contr:.butlcns TDOSE (1, p,t}) for Individual Radz.onucl:.des (*:.) and Pathways (p)
‘As -mrem/y¥ ‘and: Fraction of Total Dose AL 't = 4.700E+01 vears’ :
Water Independent. Pathways (Inhalatlon excludes raden}
Grourid o Inhalatmn e Radon -

_mrem/yr fract. n'zrem/yr “Eract:. mrem/yxr ‘fract mrem/yr fract. wrem/yr fract. mrem/yr frac:l:._ mrem}yr fract.

© AAARRAR RARRARALE ERAAAL ':""'“-"--.;F‘_- ARAAR _-------”-z—u RARAAR ARRRARAAA CERRREA - RAAA AERAR ARA FAE ARAARRRARZ B mmemon -..- -

(==

Radio-.
Nuclide

Co-60
Cs-137
Hu-154
Eu-155
PI-239
Pu-240
Sr-90

TEfiIr

Total
8*Sum of

L2 7393—03 0.0044." #.834E-03 0./002% - G.UGQE+091&;Q006"1.937E 02700311 3.516E-04 0.0006 - 3:8138-050.0061 = 1.003E-02 00151

7.484E-03 0.0125 7.:137E-=09 0.0000. - ¢.009E+00 0.0000 © D:025E-05 ©.0001 :8.562E-05 0.0001 'L.962E-05 0{0090"5.846E‘07 . 0000

- 2.848E-01 0.4731 1.877E-07 0.0000 . .0.000E+00 :0.0000 1.514E-02 §.0243 2.337E-02 0.0375 “1.4518-02 0.0233 . .1.962E-04 -0.0003

7.084E-03 0.0114 . 1.788E-08 0.0000 " 4.000E+00 .0-0000  I,921E-06.5.0000 6.580E-07 00000 "%.I39E-S08 0.0000 3.8581E-07 .0.0000

* 6. B43E-D6 0.GO00 1;001E-10-0;Q000 ~0.CDOE+D0 00000 1.X50E-08°0.008C: 4.076E-0% 0.0000: 1I077E-10:0.0000 2.466E-09% 0. 0000

4.410E-06 .0:0000 - 4.269E=04 00007 '0.G0BE+00 0.0000 “4.536E-03 0.0073 ' 1.646E-04 0.0003 "4.466E-06 0.0000 2-349E-03 0.0038
5.353E-07 0.0000 1.C15E-04 00002 0.00QE+00 0.0006 1.078E~03 0.0017 3.912E-05 0.0001 1.062E-06.0.8000 5.583F-04 0.0009
8.9338-04 §.0014 3.064E-06 0.0800 . 0.000E+00 00000 4.381E-01 0.2218 4.9198-02 0.0790 - 2.778E-02 0.0448  .2.386B-04 00004
IITTERFTY fRITLT PRPTRETEF FEFTRF  ERATERLFL ITTIED ITEERETST FIT34%. TRTT111Tf TTTET - ITIFTTLRT f111fF  E4111:717 TL7if
3.132B-01°0.5028 © 2.366E-03 0.0028 . 0.Q00E+00 00000 - 1.7848-01 0.2864- 7.320E-02 0.1175 4.236E-02 0.0680 . 1.337E-02 0.02I5

Total Dose Contributions TDGSE"&ZiZ,p',t)’_ for individual Radionuclidés {i} and Pathways' (p)
ds mrem/yr-and Fraction of Total Dose At t & 4.700E+0I years :
Water Dependent Pathways
Fish : _-_'~ Radon Plant . Meat Milk D A.'T.l Pathways*

'mi'ern/yr fraet. mrem/yr fract.

- mxem/yr fract
. AARARH ﬂ"A—A.‘A—A—A- < ADDAADDAR - L E &

J.000E+00 0.000¢ 0.000Ex00 0.0009 ~0:CO0E+DQ G.0000 ' (. 000E+00 0.0000 0.000E+00 0.0000 '0.000E+00 00000 3.436E-02 ¢.0552
0-000E+00 0.0000. :0.000BE+00 0.0000 | ¢-.C00E+00 ©0.0000 0:000E+00 0.C000  0.COOE+C0 0.00040 . 0.CO00E+00°0.5000 7.580E-03 #.0128

0 Q00E+00 . 0.GOOE+00 0.0000 . 0:000E+00 0.0000  0.000E+00 0.0000 "0.:060E+00 0.0G00 .0.G00E+00 0X0000  3.475E-01 0.5556
0.000E+00 0.GOOE+00 0.0600 ~ 0.0G0E+0G 00000 0.000E+00 00000 O.GC0E+G0 0.0000 .-0_0O00E+D0 00000  7.087E-03 0.0114
9. e00E+OD  0.000E+00 0. 0000 0.000E+00 0.0000 G..G00E+00 0.0000 0.060E+00.0-0UC0 . 0.000E+00 0.0000  &.661IE-06 0.0000
0.-000E+00.0. 0.0C0E+00 0. 0000 0 000E+00 0.0000 0.300E+00-0.0000 . 0:000E+I0 - ¢.0060 * 0.0C0E+00 .C.00C0 7.,485E-03 0.0120
0.000E+DO . 059903+00 e 0000]‘0;000E+00 0:0000 =~ 0.000E+00 0.0C00 D.0OGE+QC 0.0000 . 0LOGUE+00 '¢.0000 1.778E-03 0.002%
0.G00B+00 . B.OGOR+CO L.000E+00 0.0000 © Q_OCOE+00 0.0000 .©.000E+00 (0000 . C.000E+G0 0.0000 2.162E-01 0.3472

FITELEFIT T CIEETEREIT ITITIL TLELILFEL TEREAE TITTEITTT TLIT84° TETFEfLE1T TICIff (TLTITIf1Ff FLFFET CITTIILIEY IFiTEs
0.000E+00 0.0000 'G.000R+00 £.0000 ~0.CO0E+00 G.0000  C.O00E+GO 0.0000 . &.000E+00 0-0000 . 9.000E+00 0.0000 §,228E-01 L.0000
all water independent and dependent pathways. - e R . -

€-22
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Swmmary : 116-¥-3 Shallew Zone (Run #1} "File: 116-K-3. Shallow Zone.RARD

( ; . Total Dose Gontributicns TDOSE{i,p,r) for. Individual Radiomiclides. (1) anf Pathways (p}

2s mrem/yr and Fraction of Total Dose At t = 1.37F+02 vears
‘Water Independent - Pathways (I:uhala:tlon excludes radorn}

-]

Am-221- 2:364E-03 0_0223 L L.BBIE-03 00150 0L 000E+00 o.ooooi 1.§72E-02 0i1581?'3.04th04 0.0020 . 3:289E-05

C0-60 - -5.552E-08 0.0000 5.091E-14.0.0000. D.000E+00.". 10 6.437E-19 0.0000..6.1088210 0.0000 . 1.400E-10 12
0s-137 3:62BE-02 0.3425 | 2:310E-08.0.0000 8.000E+00 0.0000 - I.864B-03/ 010176 2.876E-03 0-0272 1.?353-&3'_. ; 2 414E-05 0.0002
Eu-154 5.8878-06 ¢.0001 - 1.486E<11:0.0006 . 0.000E+00 0,0000. 1:527E-09 0.0000 -5.468E<10 0.0000 1.443E-11 | .3.308E-10 "0 .6000
Eu-155 2.2828-11 0.6000 3.43%E-16 0.0000°..0.000E+00°0:0000. 4.089E-140.0000 . 1.400E-14-0.0000: 3.7018216 o 0000 BI4TAES1IS D.0O00O
Pu-239%  4.382E-06 0.0000. 4,241E<04: 0.0040: G.000E+00. 920000, ~ 4.5078-03:0.0426" " 1.635E-04 00015 °4.4378-06,0:900¢ +2.332E-03-0.0222
Pu-240 5.281E-07 0.0000 -1-001E-04.0.0009: 0..080E+00 ¢.0000. 21.064E-0370-0101" 3:860E-05 0.0004 -.1.048E-06 6.0000 ~5.5098-04 0.0052

4.170B-22 0.0000

5r-90 3 415E-07 0.0000. G.000E+00° 020000, - 2. 540E—02 0.1456 5.4838-03:0.0518: 2.097E-03-0.0292 “2U660E-05 0.0003
TEfREEL B 3 A 0 A 06 0 O e o R v .90 O 0
Total 2.106E-03 0.0189 . 0.000E+00 9.0000 3,955E-02. 0.3740. 8.865E-03 0.0838 4.522E-03 010465 1_'.158E'~02 0.1095
o . ] . i . o

Total.Dose Contributions TDOSE(i,p,t}. for Individual Radicmuclides (i) and Pathways -(p}

As mrem/yr ‘and Fraction .of Total Dose At t. = 1.370B+02 years .

c -, ’ ' Water Dependent Pathways :
[} Water : Radon - . Plant Lo Meat : - Milk - All Pathways*
Radio- ARRARARAZAARASAA AARAARARAAZAAASA G :AARARAARRRAAANAN ARRAAARARARAARAA AAARARRARRNARARA . AAARARAARRAAARRA- ARRAAARARARARRAL
Nuciide - mrem/yr | fract. - mrem/yr fract, - mrem/yr - fract.  mwrem/vr Eract. fwem/yr  fract. - mremfyr fract-_.
P’R"ﬁiiﬁﬁ ARRARR E ' b P ' p‘p‘ﬁﬁp“a B 5 § 'P‘“PP“PDDF_ ARRAEAAAR AARAAR EARARARAR ARARAR ﬁ_ﬁip";"; " ERR mm BARRAZARAR . ARARAR P—P-‘P-P—P.P‘PPP_

Bm-241 - 0,000E+00 00000 . 0.000E+00:0.0000 0.C00E+00 0:0000 0.000E+00.0.0000 " 0.000E+00 0.0000 . 0.000E+00- 010000 -2.564E-02 0.2803
. C6-60.. - 0:U00E+00 0;0600 * 0,000E+00 0.0000 - 0.000E+00 ©.0000 0.00CE:60 0-.0000 . 0.000E+00 0.0B0G 0.0DOE+00 "0.9008° 5.6322-08 0.00600
‘Ce-137. 0.000E200-0.0500 - 0.000E+00 0.0000° "D.000E+00 0.0600 [0.000E+D0 QI0060. .0.0G0EF00. 0.0000 "0.G00E+00 Q,0000° 4.281B-0Z 0.4048
Eu-154 -6.000E+00- 0.0000..0.000E+00:0.0000 - 0, C00E=00.0.0000  0:000E+60: 610000 0-0C0E+00 00000 - .0.000E+00 -0, 0000 ' '5.889E-06 :0.0001
_Bu-155 ,0.000E+00- 0:0000 . 0.000E+00 $.0000  0.CO00E+80 C.0G00 "0.000E+C0:0.0000 0.0C0E+00 0.0000  0.000E+00 076000 2.269E-11 00000
Pu-239  0.000E+00 0.0000.. 0-QC0E+00 $:0000° 0.000E+00 DI0004 ~0.000E+40° 00000 6.0COE+00.0.0000 ' '0.GOGF+00 0.000¢- 7.437E<03 0.0703
~Pu-240 G.000E+00 D-0000 0.000E+00 a.ooau:-o.uuoE+oa 0.0000° L0.00DEF00. G.0600 C.OG0E+00 0.0600- 0.CO0E+00 0:006E '1.755E-03 0.0166
Sr-56 -  0.000E:00.0.0000 - 0;000E+00 0.0000 ;:0,000E:00 0.3000. .0..000E+00 6.0080 0-000E+00 0:0000  0.000F+00 '0.0090 2:410B-02 0.2279
CIETEiEE ITFITEIIE FITEEI -RITIFILLE ITEEEI FEITERIIIL: 0 0 0 A 690l O O 8 4
Total | G.000E4CO 0.0000 O.00OE+CO 0.0000. 0.,000E+00 0.4000 ° 0.000E+00°¢.0000° 0.0C0F«00 . 0.0000 < 0 000E+000.0000 1-058E-01 1.0000
0*Sum of ail water independent and dependent pathways. o EE : . R o

C-23
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Summary : 116-N-3 Shallow Zone (Run #1} File: 116-N-3 Shallow Zope.RAD . .

Total Dosg Contributions TDOSE (i:p,t} form Individual Radiomuclides (i): and Pathways {p)
As mrem/yr and Fraction of Total Dose At £ = 3.000E+02 yedrs.

0 . Wal:er Independent Pathways {Inhalation excluées ‘radon) .

[ . Ground 0 pokmlacion s Raon s Platt L | Meat e Milk
Radio; . ABARARARAARARAAR A g ‘ : ; 5
Muclide wrem/yr frack.  mremfyr fragt. mrem,fyr fract. - mrem/yr fract m.rem/yr f ract. - .mremf yr E ract
p " p ' p _ p " a — p " p " p " P " F " p " A B “ p " P ‘ R ----- P - ?3 _ P — P . p - p - P . P “ p - p ' AR F ' P " a """""""""""""""""""""""

Am-241 1.810E-03 0:0546- 1.209E-03:0.0365 ~ 0:000E+00 0.0000 . T.280E-02,i0.3860 2.338E04 o.oozq.,zﬂ51sz-os 5. anos -s.sidE=93 0.1933
Co-60  2,650E-17 0.0000- '2.428E:23 0.0000 ~ 0.GODE+0D -0.0000 3:072E-19.0.0000 2.9I5E-1% 0.0008 6.678E-20' ¢.0000 -1.950E-21 0.0000
Cs-137 - 8.158E-04.0.0246 '5.197E-10: 0.0000 O0.000E¢0070.0000 4.193E<05 0.0013. -6.470E-05.0.0020 -4 015E-05 0.0012 -5 4325-07 6.6000
Bu-154 . 1:552E-11 0.0000 "3.3188-17 00000 GI000E400 0.0000- £:210E~15°0.0000° ‘1.442E-15 (.0000- 3.810E-17 0.0000 ‘8.723E-1670.0000
Bu-155 2.501E-21°0.0000. 4.371E-26 0.0000  0.000E+G0 0.0000 - 5.198E+24.0.0000 I.780E-24 0,6000 "4.705E-26 0.0000 1.077E-24 0.0000
Pu-235 - 4.331E-06 0000 .4.191E-04 0:.0126 0.000E+00 0.0000 4.454E-03 0.1343: 1.6168-04.0,0049 4 .385E-06°0.0001° 2.306E-03 0.0&55
Pu-240. 5.154E-07 .0.0000 . 9.771E-05 0.0029  0.008E+0C 0.0000 " 1.038E=03 050313 3:767E-05.0.0011' -1.023B-06 5.376E:04 0:0162
Sr-s0 . L.873E-06 0.000L '6.423E-09 0:0060 0_UOCE+I0 0.0000 .2.896E-04 0:0887 1.031E-04 0.0031° 5.825E-05 § 5. 00
IIPITRT IEEITICRZ IRELEL - ITEIFRS%1 TILF1F TIFFILI7T SEETTT . $FTTLTT8% fIiif% . EESEPff1f PITITf - TFFFPfEff
Total - 2.633E-03 0.0794 1.726B-03 0.0520 . G.000E+00 6.0000 1.863E-02 0.5616.5.009E-04 0.0181 <1.290E-04 0.0033 9.455E-03 0.2850

o .
“Total Dose Contributions TDOSE(i,p.t) for Individual Radiommclides (i} and Pathways {p}
As mrem/yr and. Fraction.of Total Dese At & .= 3.000E+02 years
] . Jater Dependent Pathways
0 . . ... Water . Fish ' Radon . - Plant. _AlL Pathways*

: mrem/yr fract. ;

- mremfyr - £ ract

. - AAAAAA-

Am-~-241 0. 000E+00 0.0000“‘D‘DQDB+DO 0.0600 0.000E+00- 0_8000 0.000E20070,0000 - 0.000B+00 0.0000 " 0. 000E+G0" 0.6000 '2.269E-02 0-6841
Co-60 0:000E+00 0.0000 CLO000E+C0 . 0.0000 © 0-000E+00 0.0000 ..0.C00E+00 0,0000 ©.000E£C0 0:.0000- 0.-080EX0C: 0.0000- 2-.716E-17% 0.000G0
Cs-137 0.000B+00 0.0000 “¢.00CE+CO D.000G0 0.000E+IC 0.0600 -G.GOOE+00 050000 O.00CE+00°0.8000  ©.000E+00 0.06000. 9. 631E-04 (.0250
Euvi54 '0.000E+Q0 . 0. 0000 * 0._000E+00 0.0000 . 0:00C0E+00 0.0000 0.Q0CE+D0.0.6D00 0.000E+00 ©.0000 .0.00CEX00 0.0000 1.553E-11 4.0000
Ey-155  0.000E+00-£.C000 - 0.000E+00 0.06000 - G.000E+00 0.0000 '0.000E+D0. 0.00090 -0.000E£00 0.0080 G.09GE+00 0.0000- 2_9510E-21' 0.0000¢
Pu-239- 0.000E+G0 0-0000 . 0.000E+0C 0.600C &.000E+00 0.06000 0_0COE+00 0:0000 ,0.000E+00 .0.08000 G 000E+00 00600 7.350E-C3 '0.221¢
Pu-240 . 0.000E+00 0:0000 - 0.000E<00 0-0000 0.000B+00 0,0000 - 0.000E+00 6.0000 - 0.000E£00 0.0000 0.000EF00 0.0000 1.713E-03 0.05ic
Sr-90 .G.00CE+80 9.8000. 0.000E+00 0.000C = 0.C00E+03 0.0080 0.000=+00 010000 0.C00E+00 0.0080 O.000F+00 C.0000 4.533B-04 0.013%
IITEEEE TESETETEF F1T9%1 ZETLITEST LPFESf FIfEE71%F TTTITT IITTEITI¢ TEEEE - TPPPEIEeL. ITIRIT ERTZEI7T1 I2fiff fIETFTR7T FOTFEL
Total A.000E+00 '¢.0000 .. 0.C00E+00 0.D000 O0.000E+00Q0 0.0000 " 0.00CE+G0 0.0000 - R COUEF00 O.0000 0. GO0R+000.0000 3.317E-02 1.3000
¢*Sum of all water independent and dependent pathways. e . o X . g .

c24
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fév-m\ Summary
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File: 11i6-N-3 Shallow Zone.RAD .

Version 6.1 T« Limit = 0.5 year
: 116-N-3 shallow Zone {Run #1)

Total Dose Contributions TDOSE{i,p,t). for Individual Readionuclides (i} and
A mrem/yr and Fraction of Total Dose At. t' = 1.000E+03 years

o Water” Independent Pat.hways (In.'nalat:.on excludes radon)
o : Inha.lal::mn .
Radio- K AREZ

Nuclide
ARRAEAL AX . ;

Am-241 5.811B-04.0.0368 3. 820E-04 0.0242° Q.OODE+00 0.0000 4;109E:03 U:ZGG&'.

Co-560 0.000E+G0 00000 G.G00E+00. 0.C000 G.DODE+OD-0.DQUD 0.000E+0C 0. (000" 0. 000E+00- 00000
Ce~137 - .6,.837E-11 (.0000  4.356E-27 0.000C - 0.CQ00E+00 0.0000 3.514E-12 0.0060 $5.422E-12. 00800
Eu-154 - 0.000E+00 0.0000. -0.0COE+00 0.0000 D.UDDB+00_0JDGDO G 00CEFDD. 0. 0000 © 0.008EHHO. 00000
Fu-155: : (. 000E+30 0, 0000 - 0..000E+00 0.8000. 0.00CE+0(:D.-0000 0.000E+08 D.0000: 0.000E+B0 0.00080

Pu-235 4.118E-66 0.0003° 3.985E-04.0.0253 0.00CR+00" 00000 4.235E-03 0:2684 1.536E-04°0.0097
Pu-240  4.642E-07 0.0000 B.801E-05 0.0056 .0.000E+80 0.-0000 £.352E-04 0.0593 3.393E-05 6.0022
Sx-80 7.271E-14 00000 2.494F-16 0.000C 0.000E+00. 0_0080 1.124BE-I1 0.0000 -4.004E-12 0.0000
e 1 o o 0O o 0 O 0 A 03 0 0 2 S s oo 0
Total . 5.857E-04. 9.0371 B.E655E-04 0. 9551: G.CGEELE0. 0. 8008 2, 278E-03 0-5831"'2'6533-04 G.0168

[+] .

’ '.['utal Dose Contributions TDOSE{i,p, t) for Tndividual- Radzonucl:.des (i} and

As mrem,’yr .and Fraction of Total Dose A £t = 1 000E+03 years

] N L . . Water ‘Depéndent ' Pathways.

o ) Water Fish . .. Radon - Plant L Meat
Radio~. AAAARARARARRAARAA ARAARAAAARASRRAER éiﬂiﬁéﬁﬁﬁiﬁﬁiﬁﬂﬁ ARARARARRARARRAR AAZARRAAARAAAZRA
Muclide  mrém/yr . fract. mrem/yr fract mrem,n’yr fract. mrem/yr fract. mremfyr " Fracey
EARRRAA RRARRARRA AARRAA < AARAARARA ABRAAR AARAA AAAARAAAA AABAAA ARARARESS RARRAL
An-241. 0.0008+00. 0.0000 '7.2143—10-0,0003 0.000E+00“p.0000 0L000E+00 0. G000 D.OQQg+OO-d.00001
Co-60 ' Q. 000E+00; 4.0000 | 0L000E+00° 00000 . 07000E+00 00000 O;DOOE+00 0. 00001 D:OODE+DO}0.0000
C5-137 G 000E+00 0. 0000 - 0.000E+60 0.0000¢ 0. 000E+00. 00000 0.000E+00 00000 O0.GOOE+00 £.0060
Fu-154 0.005E+00 €.0000 O.000E+00 0-0000 Q00000 0.0000 0.000E:00 6.0000 . 0.000E+08 0.0000
Ba-155 .0.00CE+00 §.0000 0.000E+00 0.0000  ¢.000E:00C 0.0000 . 0.000E+00 0.00600 9.000B+00 0.0000
Fu-232 Q.00C0E+G0 0.0090 ~1.026E-0% 0.0000 .0.000E+00 0.G000 - 0.C00E+00 &.0000 D 000E+00 0.0000
ru-240 9.00GE+00 0.0080 7.272E-0% 0.0G000 . 0.000E+G0 0.0000 - 0.000E+00 §.0000 . 0.0CG0E+00 0.0000
Sr-20 4.000E+00 00000 C.0D0E+00 G.CO0C 0.000R+00 0.0000 0.000E+00 0.0000  0.000E+00 0.0000
FIETIfe f51f28731 b A s FIEFTf  BEERTITTL FTTLEF TIITRITTT Fiifil SEETFIFIT JITFEF
Total 0..000E+0079. 0000 . 9,069E-02 0-0000 0.000E+00-0:0000 0.000E+00 ©0.0000 0.000E+00 0.0000

o*sum of all water independent and dependent pathways. a S . - :

C-25
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Pathways (o}

Soil

s m i m o s n

A BEAARARASARAALAAL

>~ 980E-06 .
©6.000E+00 00000
© 3.360E-12 0.0600

000080
0.000E+00 -
4.165E-06 -

$.211K-07.0.0802°
2.261E-12 0.0000-

Iffirgiig
1.308E-05,670008

Pathways - {p}

0.000E+00 00000

0.000E+000.0000
0.009E:00 050000

© 0.000E+00 0. 0000

0-000R+00
0.CO0E+00" 0.0000
0.CO0E+00
0.000E+00

o.ueog+eo'

" 0. 000E+00

CIETLEELEL

mrer_n,:’yr . Tract.
et iy

©.1322
0.0000.
0.0000
00000
0.0000
0.1390 -
0.0307
o, 0000
If1Tis
a.3020

2.08BE-03

4./552E:14
0.ADOEN00
0 BO0E+6D!
2.193E-03
4.842E-04
1. 942814 -

£ T65E 03

AllL Pathways*

e/ yr fraCt .

7. 245E—03'0.4593
G000E+CD, 0_0000
B.072E-1% -3.0000
0. 000E+00 0
0 .000E+0G -

5.987E-03 "
1.543E-03 "

1.878E-02 1.0000



1RESRAD,

Version 6.1

T« Limit

;

0.5 yvear

Summary : 11L6-N-3 Shallow Zone (Rum #1}

QParent Product Branch o DSR(j,t) (rm:em/yr)/ (p{'_‘l/g)
(i} £ Somt t= 4. (0000 I £ i 200k
ARARARA BABAZAR ARAAAAAAA .. AARRARARA ARRRRAARA ARRRARARA ! A ARRARAAAR AR
Am-241 I-OGOEfUU“ 3.639E-01 .3,633E~-01 "3, 621E~01 3.583E-01 3:5443-01 3.3952—01_3.3683-01 2.904E-01 2 ,220E-01
Am-241]. 1.000E+00 . 9.325BE-07 2, 924B-06 6.207EL06 1.602E-05 8.1953-05.9.1223—05 2.454E-04 4.,713E-04 .
Am-+241 5 1.0008+00 - 2.505E-141:,4328-13 6.710E-1373-240E<12 1% : 8.272E~11 1.023R-1077.206E-10 2.573E-09
Am-241  Th-229 -1.000E+00 .B.814E-18 1.271E-16"1.458BE-15 1.756E-14 1.459E-13 2.395E-12 3.319E-12°7.075R-11 . 5.911E-10
Am-24] -8D8R({j) T 3.639E-01 3.633E-0L 3.621E-0L 3:594R-01 3.544E-01 3.356E-02 1.369E-01 2.906E-01 2.2258-01
oCo-60 - Co-80 1.000B+0% -© .1.005Ex01L BL307E+00 - 6.768E4+00 3.653E400 1.2228+0¢ -3,9838-02 2.062E-92.1.571E-07 7.0198-17
0Cs-137 C5-137. 1.000E+D0 . . 2:.555E+00 2.500E400.2.3363400,2.144E+00'1.763E+00 9,626E-01 8.568E-Ql 1.054E-0% 2.372E-03
0Eu-154. Eu-154 1.000E+00 . . 4.773E+00 4.4312E+00 3.768E+00 2.622E+00. 1.353B+00:1.743E-01 1,1353*01 9,767E-05 2.575E-103
QEu-155 Eu-155. 1,000E+00 1,126E-01 9°,793E-02 7.404BE-02 3.892E-02 1.202E-02 3,.175E-04 1.578E-04 5,424E-10 6.895E-20
JPu-2392 . Pu-239 1.000E+00 3.294E-01 3.254E-01:3.283E-01 3.292E-01. 3.220E-01 3 ,2B4RE-G1 3,283E-01 3.262E-01 3.224E-01
Pu-239 U-235 1.000E+00 2.732E-10° 8.200E-10 1.907E-09 4.373E-05 5.757B-09% 2.139E- 08 2.367E-08 5.746E-08 9.379E-08
Pu-2329. Pa-231 1.000E+006.. .2,646E-14 1.993F-13 1.086E-12 5.833E-1% 2.403E-11:1,541E-10 1.912E-10 1.318E-09 5.504E-09
Pu-239 Ac-227 1-000E+00 1.506E-16 1.982R-15 2.101E-14 2.358E-13 1.816E-12 '2,481E-11 3.330BE-11 4.454B-10 2.178E-09
Pu-233 3DSR{}) 3.294E-01 3.294E-Q1 3.223E-91 3.252E-01 3.290E-(}1- 3,284E-01 3,283E-01 3.262E-01 2.224E-02
0Pu-240 Pu-240 " 1.000E+00 3.293E-01 3.293E-01 3.292E-0L 3.285E-01 3.285E-01.3.272E-03 3;270E-01 3.226E-01 3.145E-01
Pu-240 .U-236  1.000E+00 9.145E-10 2.793E-09 6.535E-09 1.502E-08 -3.010E-98 7.351E-G5 5.132E-08 2.967E-07 3.185E-07
Pa-240  Th-232 "1.000E+Q0 . §.252B-20 5.519BE-19 2.847E-18 1:492E-17 4.087B-17 3,884E-16 4,8l7E-1§ 3.573E-15 1.3952E-14
Pu-240. Ra-228 ~ 1.900E:0Q0. 5..041E-20 7.705E-15. 8.687E-18 9.4I14E-17 6.437B-16 &.562E-15 8,480E~16 7.863E-14 3.271E-13
Pu-240 Th-228 1.000E+00 - . 3.4324E-21 9,632E+20 2.024E-18 3.867E-17 3. 759E416 4, 9613 15 6,503E-15. 6,6018-14 2.311E-13
CPu-240° &DSR{j)}- - 3.293E%01.3,293E-01 3.292E-01 3.28%E-01. 3.285E-01 3.272E-01 3.270E-Q1 3.226Efﬂl 3.149Em01
08r-20 Sxr-20 1.000E+00 4, 000E+00 3.204E+00. 3.718E+00 -3.324E+00 2. 708E+00--1,437E+00 1.272E+00-, 2.667E-03
fEEIfEF ITILEFT 12116851 0 0l 0 045 A o s 3 IIIIIii TEEITLits
*Brarch Fraction is.the cumplative factor for the }'t principal radionuolide. daughter. COMBRY {}) .= BRF (1)*‘._BRF{2)'* .
The DSR 1nc1udes contrxbutlons from assom.ated (half- 11fe 6 0.5 .y1) daughters : . : .
0 . : .
S:mgle Radzonucl:-.de 9011 Gu:.del:l.nas Gli,t) in pCl/g
- Basic Radlatlcn Dose lelt = 1. SOOE+01 mrem/yr
ONucl:,de s : y o
{4} t= 0.000E+00 1.000E+00 3. 000E+00 7.6002+00._'1.600E+01 a. ZDOE+01 4.700E+0L 1-370E+06Z 3. 000E+02
“““““ © - CAARARAAAR . ARSRRARAR  AAARRARAR AARRARAAR  AARRARAARR  AAAARARAR  ARARARAAR - BRARAARAR . BAREARARK
Am-241 4 _122E+01 4.129E+01 4 .143E+01 4.174E+01 £ .232E+01 4.417E+01 - 4.453E+0% 5.162E+01 &.T43E+01
Co-60 1.493E+00 1.703E+00 2.216E+0Q 2.061E+00 1.228E+01 3.766E+02 7.274E+02 1.020E+08 *1.131E+15
Cs-137 5.862E+00 8 .000E+00 &6.286E+00 &.926E+00 8.507E+00 1.558F+01 1.751E+01 1.423E+02 6.323E+03
Bn-154 03.143F+08  3_400E4+00 3.981E40) S5.720E«00 1.10%E+0Ll  8.408E«Ql. L1.27EE+02  1.53I6E+05  5.825E+10
Eu-155 1.332E+02  1.532E+02  2.026E+02 3.854E+02  1.247E+03  4.724E+04 2.766B+10 *4.651E+14
Pu-23% 4.554E+01  4.554F+01  24.554E+01  4.556E+01  4.555E+01  4.567E+01 4.598E+01  4.653E+01
Pu-240 4.558E+01  4.556E+01  4.557E+01  4.560E:01  4.566E+01  4.584E+0] 4.649E+01  4.764E:01
Sr-g0 3.750E+00  3.842BE+00  4.034E+00 1.058E+02  5.625E+03
iriiiit i 20 1 A e 0 N ok 0 ITFIFEEEIT Iiffifii

*Bt gpecific activity limit

68/05/2002

09:48 . Page 24
" File: 118-N-3 Shallow Zone.RAD

. Dose/Source Ratics Summed Over: All Pathways :
Parent andg Progeny Pr1nczpal Radionuclide- Contrlbutlons Ind1cated
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@,

62 1. DBOEL03

9GEE-02
9.595E-04 -
1.690E-08
9.638E-09
7.104E-02
. O00RF0D
1.983E-20
2.831E-34
£.000B+00
3.065E-01
1.5958-07
3.050E-08 .
1.615E-08
3.065E-81
2.835E-01
1.742E-06
8.600E-14

.1.910E-12

1.650B-12
2,836E-01
1.035E-10
FIFFELEET .
BRF[§) .

1, 000E£03
SARRARARE

2.1I2E+02
*1.131E+15
7.545E+10
*2.539E+14
*4_G51E+14 -
4.894E+01
5_239E+01
1.44%E+11
ITEfEEITL
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m surmmary : 116-N-3 Shallow Zone {Run #1) File: ‘t16-N-3 Shallow Zone.RAD .

5 . Summed Dose/Source Ratios DER{L,t) in- (mrsm/yx}/ (pCi/fg)

) and Single Radicnuclide Soil Guidelines G{i,t) in pCi/g
at tmin = time of minimum single radionuclide soil guideline

and at tmax = Lime of; maxzzmnn ‘total dose = 0.000E+00 years

oNuclide Tnitiali: ¢ tmin DSR(i, tmm} ‘G, EmiAY - DSELT emax} . G4, tmax)
(i) - (ptifgy (years) - C(pCifg) ot (pCifg}
ARRAAAR RARARARAA . ARARARARARAXZARE ABRARARAA CARAARARAA - AAARAARRA AAAARAARR
Am-241° 1.020E-01 0.000E+00 - F.8398-01. 4,122E+81 - 3.839E-01  4.122E¥0L
Cot60 ~ .3.8FE-0L 0.G00E+00° ~©  ¥.0053401 T3493E+00. I.00SE401- 1.493E+00
Cs-137 .- 4.060E-01- 0:000E+Q0 2.B59B+00 - 5:B62E+00 .2.559E+00. 5.8962E+00
Eu-154.; 6:030E-02 .- 0.000E:00. 4 TTIE+00°. 3.143F+00 .4 T7IE+00 3 .1438+00
Eu-155 4.22CE-02 ... 0.008E+00 -  1.126E-01 1.332E+02° 1.126E-01 1,332E+02
Pur239  2.280E-02 0.000E+00 . | 3:294E-01. 4.554B+01 3.294E-01 - 4.554E+01
Pu-240 5.440E-03 - 0.000E+00 - - 3.293E-01 4.555B+01 3.293E-0l '4.555E+01
Sr-90. 1.700E-01  0.DO0ELDD 4.000E+00. 3.750E+00 .£.000E+00 3_750E+00

Irxiifl IIIIIIiIi ifffIiiIIIIIIIII IITITEIIT ITITIRTAL £1EF1EEIT 111111151
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Bummzty = 116-M-3 Shallow Zone {(Run #1} File: 116-N-3 Shallow Zome.RAD

Individual Nuclide Soil Concentration
Parent Nuclide and Braach: Fraction Indicated.

- GNuclide Paremt  BRF (i)} s{j,t}, pcifg

(5 {1} t= C.000E+GQ 1.000E:00 3.(_)UUE+C_ID _7.60dE+:;OQ 1.500E+0T 4.200Ex01 4.700E+01 3,000E+02 1..9D.GE+Q3
P AFARAAA ARANERAR  ARERARRAA K SAREAIARA RAAAAZEAS ISARSANAA RAAEARAAA AAKAR Py . s RAAXAE AEAEE =

AAARARBRRA v

am-241 An-241 “1:000E:+Q0 1.0208E-01 1.018E-01 1.015E-01 1:007E-01 ‘9.935E-02 %.51B8E-02 9.440E-02 '8.139E-02 6-.223E-02 1;-9543-@2‘

ONp-237 2m-241 1.06G0E+00 0.000B+00 3.301E-08 9.886E-08 2.4%5E-07 5,216E-07 1.340F-06 1.453E-06 4.042E-06 7.7?3E:~0‘5 1.58._53-05

0U-233 ° Am-241 1.000E+00 0.000E+00 T.210E-14 6.464E-13 4:1I3E-12 1.793E-11 1.176B-10 1.4598-10 1.048E-09 3.764E-02 1.452E-068
0Th-229 BAm-241 1.000E+00 0.000E+00 2.271E-18 6,.113E-17 9_.'371E_'-16 5.0%7E-15 1.5848-13 2.204E-13 4.799E-12 4.034E-Il1 &§.552E-10 )

tCo-60 - Co-&0 1.0G0E+G0 3.870E-01 3.393E-01 2.60YE-01 1.423E-01 4.707E-02 1.534E-03 T.943E-04 5.666E-09 2.704E-18 0.000E+00

0Cs-137 €s-137 . 1.000E+00 4.060E-01 3.267E-01 3.736E-0L 3.402E-01 2_.7%8E-01 1.527E-01 1.359B-01 1.673B-02 3.764E-04' 3.154E-11

0Eu-154 EFu-152 I.000E+00 5.030E-02 5.573E-02 4.760R-02 3.313E-02 1.705E-02 2.202E-03 1.485B-03 1,234E-06 "3.253E-12 3.577B-36

0Eu-155 Eu-155 1.0008+00 4.220E-02 3.66%E-02 2.774E-02 1.459E-02 4.508E-03 1.120E-04 5.915E-(Q5 2.032E-10 2.583E-20 DB.0QO0E+00

0Pu-239% Pu-239 1.000E+00 2.280E-02. 2.280E-02 2.280E-02 2.2798B-02 2.277E-02 2.273E-02 2.272E-02 2.258E-02 “2.231F-02 2.121E-02

- QU-235 Pu-239 1.000E+00 0 .000B+80 2.2418-11 §.695E-11 1-480B-10 2.476E-10 £.652E-10 0.585E-10 2.343E-05 3.832E-09 5.108E-0%

0Pa-23%t FPu-23% 1.0C00E+00 O.QQE‘E-PQU 2.372E-16 2.129E-15 1.357E-14 5.542B-14 3.945E-13 4.906E~12 3_684E-12 1.435B-11 7.310E-11

0Ac-227 Pu-239% 1.000E+00 O.020B+00 2.498B-18 6.623E-17 1.0338-15 8.9558-1% 1.310E-13 1.766E-13 2.418E-12 1.190]5-11. 7-519E-11

QPu-240 Pu-240 I.D000E+00 5.440FE-03 5.439E-03 5.438E-03 5.434E-03 5.427E-03 5.406E-03 5.402B-03 5.330E-903 5,201E-03 4-685E-03

- DU-236. Pu-240 . 1.CO0E+00 0.000E+D0 1.607E-10 4.801E-10 .3 .204E-08 Z.491E-09 6.1%5E-09 6.861E-09 1.670E-08 .2°.710E-08 3 -453E-08

0Th-232 'Pu-240 1.000E+00C 0.000E+00 32.967E-21 2.560E-20 2 _2T0R-19 9.541E-19 §.605E-18 8.214E-18 6.182E-17 2.419E-16 1.363B-15

0Ra-228 Pu-240 1.0C0E+00 _0'-GOUE+60 1.548E-22 1,934E-21 5.608E-20 4.Z17B-15 4.540E-18 '5.867E-18 5._5288-17 2.308E-16 1.349E-15

OTh-228 Pu-240 1.0008+00 0.000E+00 1.314E-23 8,866E-22 2.502E-20 2.771E-19 3.505E-18 5.135E-18 5.315E-17 2.273E-16 1.344E-15

i 08r-90 Sr-20 1.000E+G00 T.700E-01 1:.‘5593‘01 1.5B0E-U01 1.412E-01 1,I51K-01 5.107B-02 5.406E-02 6.026E-03 1..133E-04 4.400E-12
B 0 kol N FEFTETET TRRFTTEET £9FF3T41T TIF108ET TTRTETELE LIETITTFH TIT2TI231 FELTEEIEE
BRF(i) is the branch fraction of the parent muclide. : .
ORESCALC.EXE executiocn time = 7.14 seconds :
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1RESRAD, Version 6.1 ° T« Limit:= 0.5 year 08/05/2002° 10:23 . Page - 2
Summary : 116-N-3 DZ {Layer 1} Run #3 . S File: 116-N-3 DI Layer 1.RAD

Dose Conversion Factor (and Related} Parameter Summary
File: HEAST 2001 Morbidity )
a- > : *  Current 3
Medn: & . Parameter . 3 Value .. *.°

@,

AARRAAR A AR RARA

Dose conversion factors for inhalatiom, mrem/pCi:

B-1 3 3 ., 2 . “

B-1 3 Ag-227+D * §.720B+00 * §.720E+00 * DCF2( 1)

B-I ? Am-241 } 4.440B-0%L * 4.440E-01 * DOF2({ 2)

‘B-1 ¥ Co-80. » 2.190E-04 3 2_190E-04 * DCEZ(: 3)

B-1 ¢ Cs-137+D * 3.190E-05 * 3.120E-05 * DCF2( 4)

B-1 * Eu-154 * 2.860E-04 * 2.860B-0¢ * DCF2{ 5)

'B-1 * Eu-155 ! 4.140E-05 * 4.140B-05 * DCF2( 6}

B-1 ?* H-3 3 6.400E-08 ? 6.400E-08 * DCF2{ T}

B-1' * HNi-43 * §.290E-04 2 §.290E-06 * DCFz{ &}

B-1 * Hp-237+D 3 5.400E-GL * 5,400E-01 * DCFz( 9)

B-1 * Pa-231 T 1.280E+00 * 1,280E+00 * DCFz (10}

B-1 2 Pu-23%9 3 4.290FE-01 * 4,290E-01 * DOFZ (i1}

B-1 1 Pu-240 3 4.230E-91 > 4.290E-01 7 DCPFZ (12}

B-1 * Ra-228+D 3 BL0BRE-03. * 5/DB0E-03 1 DOFZ (13} :
B-1 ' 5r-50+D y * 1.310E-03 2 1.3I0E-03 * DCR2(14) Lo : ’
B-1 ¥ Th-228+D : 3 3.450R-01 * 3.450E-01 * HCF2(15) - P .

B-1 ¥ Th-229+D 3 20160B+00  2.160E+06 * DCF2 (16). -

B-1 * Th-232 ¥ 1.640E400° > 1.840E+00 ? DCF2{17)

B-I ¢ [F-233 * I.350E-01 * 1.350E-01 * DCF2{1i8)

B-1 2. T-2354D ' 1.%30E-01 ¥ 1.230E-01 * DCF2{18}

B-1 2 U-2348 1 1.250E-01 * L1.250R-01 * DCF2{20)
. 3 a E 3

D-1 * Dose conversion factors for ingestion, mrem/pCi: 2 > 3 !
P-1 % Ac-227+D . * 1.480E-02 * 1.480E-02 7 DCF3({ 1)

D-1 3 Am-24] * 3.640E-03 ® 3.640E-03 * DCF3({ 2)

D-1 2 Co-80 * 2.690E:05 * 2.630E-05 ? DCF3( 3)

P-1 % Cs-337+D * 5.000E-05 * 5.000E-05 * DCF3{ 4) .

D-1 * En-154 ? 9.550B-06 * 9.550E-06 * DOF3({ 5)

p-1  * Eu-155 ? 1.530B-06 * 1.530E-06 * DCF3( 6)

D-1 * H-3 ? 6.400E-08 ? §.400E-08 * DCF3{ 7)

D-1 3 Ni-&3 * 5.770B-07 ? 5.770E-07 * BCF3| 3} : |
D-1 * Np-237+D 3 4.4408-03 * 4.440E-03 3 DCF3I( 9} ' . :

D-1  * Pa-231 : 1.060E-02 * 1,060E-02 * DCF3{10} :

D-1 * Pu-23% * 3.540E-03 * 3.540E-03 *» DCF3 {11} '

D-1  Pu-240 * 3.540E-03 * 3.540E-03 * DCF3 (132}

B-1  * Ra-228+D * 1.440E-03 * 1.440E-03 * DCF3 (13}

D-~1 * Sr-50+4D * 1.530E-04 * 1.530E-04 * DCF3 (14} T
T-1 3 Th-228+D ® 8.080E-04 * B8.030E-04 * DCF3(15) { -4
D-1 * Th-225+D T 4.030E-92 * 4.030E-02 * DCF3 (16) \ i;w}
D-1 3 Th-232 2 2_730E-93 * 2.730E-03 3 DCF3{17) ~

D-1 % U-233 * 2.850E-04 * 2:890E-04 * DCF3(18)

D-1 3 Y-235+4D 2 Z_670E-04 * 2.570E-04 ¥ DCF3{13}

D-1 * U-236 3 2.690E-04 * 2.690E-04 ° DCF3{20)

3 3 k] 3 i

D-34 * Food transfer factors: 3 2 3

D-34 * Ac-227+D , plant/soil concentration ratio, dimensionless 3 2_500E-03- ¥ 2,500E-03 * RTF({ 1,1}

D-34 * Ac-227+D. , beef/livestock-intake ratioc, (pCifkg}/(pCi/d) ? 2.000E-05* 2.000E-05 * RYF{ 1,2)

D-34 * Re-227+D , milk/livestock-intake ratie, (pCi/E}/(pCi/d)} * 2.000E-05 * 2.000E-05 ? RTF( 1,3)

D-34 x H f

- G-34
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i Summary : 11s-N-3 D2 (Layer 1) Run #3 F:.le 116-N-3 DZ Layer 1.RAD
\‘ o . Dose Conversion Factor (a.nd Related) Paramster Snmmary (ccnt:.nued)
File: HEAST 2001 Morh:.dlty
0 a i ) * Current 2 *  Parameter
_Papameter. .. . . R Value Lo Default » Fame
Ll ., plant/svil concéntration ratic, dzmens:.onless “ " a1.pooR-03 ® ;._.0001-:‘:—-03 '? RTF( 2,1}
2 . beef/livestock-irntake ratio, (pCl/kg)/(pC.ifd) 1 5_0Q00E-05 ® B.OOCHE-03 ? RTR{ 2,2}
3 , milk/livestock-intake ratio, prl/L)/(PC.':./d) 1 2.D00E-08 ? Z.000E-06 » REF{ 2,3}
3 . ) . E] 3 3
x , plant/soil concentration ratio, dimensionless » B.000E-D2 * 8.0008-02 * RTF{ 3,1
3 , beef/flivestock-intzke ratic, '(pCi/kg)/(pCi/d) * 2.000E-02 7 2.0008-02 ° RTF{ 3,2)
a , milk/livestock-intake ratioc, (pCi/L)/(PC_'ifﬁ}- 1 2_.000BE-03 2 2.000E:03 ? RIF{ 3,3)
E] . ) 3 3 3
D-24 » Cs-137+D , plant/soil comcentraticn ratic, diwensicnless 3 47000E~02 * 4.0008-02 % RIF( 1,1).
D-32 3 Cs-137+D , beef/livestock-intake ratioc,  (pCi/kg)/{pCi/d} * 3.0060E-02 * 3.000E-02 * RTF[ 4,2)
D-34 3 Cs-1374D , milk/livestock—intake‘ ratic, (pCi/L}/(pCi/d} 3 §_00CE-03 > 8.000B-03'% RTF( 4,3}
D-34 2 3 ' 2 A o
D-34 7 Eu-154 K plantfso:.l concentrat:.on ratic, dlmensz.onless * 2.500E-03 2 2:5008-03 3 RTE( 5,1)
D-34 * Eu-154 R beeffl:.vestock—:.ntake ratio, (pCifkgi/ (pCi/d) 3 2.0008-03 * 2.000E-03 » RIF{ 5,2).
-34 ¥ Eu-154 . milk/livestock-intake ratic, {pCi/m}/{pCi/fd) 3 2.0008-05 ' Z.GO0E-05 * RTF{ 5,3)
n-34 * . . . 3 : .2 E}
D-34 * Eu-155 ., plant/scil concentration ratio, dimensionless ®'2.5C00E-03 ¥ 2.500E-03 * RTF{ &,1)
I-34 3 Eu-155 , beef/livestock-intake ratio, (pCi/kg)/ (pcifd) * 2.000B-03 2 2.000E-03 % RTF{ .6,2)
D-34 * Bu-155 , milk/livestock-intake ratio, (pCLi/L)/{pCi/d) * 2.000E-05 ? 2.0G0E-05 * RTF( 6,3)
D-34 * . . } N > . a 3
D-34 * B-3 , plant/scil concentration ratio, dimensionless * 4.B00E+00 *° 4.B00E+00 * RTF( 7,1)
D-34 3 H-3 . beef/livestock-intake ratio, {pCi/kg)/(pCi/d} * 1.200E-02 * 1.200E-02 * RTF{'7,2)
D-24 ¥ H-3 , milk/livestock-intake ratio, {pCi/L}/(pCi/d) * 1,000E-02 * X.000E-02 * RIF({ 7,3}
9_34 2 . 3 3 . . 3
D-34 * Ni-&3 , plant/soil concentration ratio, dimensionless * 5.000E-02 * 5.000E-02 * RTF{ 8,1}
D-34 * Ni-63 , -beef/iivestock-intake ratic, [pCi/kg)/(pCi/d) 2 5.000E-03 ? 5.000E-03 * RTIF{ 8,2)
D-34 * Ni-g3 , milk/livestock-intake ratic, (pCi/L)/ (pCi/a) - 3 2.000E-02 * 2.000E-02 * RTF{ 8,3)
D-34 ¥ . 2 s : LI
D-34 ? Np-237+D ., plant/s0il concéentration ratic, dimensionlass * 2.000E-0Z ? 2.000E-02 * RTF{ 9,1}
D-34 ? Np-237+D , beefflivestock-intake rakio, (Cij/kgl/(pCi/al) * 1.00GE-03 * 1.000E-03 2 RTF{ ,2)
D-34 3 Np-237+0 , milk/livestock-intake rabio, (pCi/L}/ (pCi/d} : 5_000E-06 ? 5.000E-06 * RTFI 9,3)
D-34 3 o ) . R 3 ] . : )
D-34 * Pa-2Z31 , -plant/scil concentration ratis, dimemsionless 3 1.0Q0CE-02 2 L.000BE-02Z 2 RTF(10,1)
D-34 3 Pa-231 . beef/livestock-intake ratio, (pCifkg)/{pCi/d} 2 5_0ODE-23 * 5.900E-93 * RTF(16,2)
D-34 * Pa-231 B mllk/l::vestock intake rat:.o, {pCifL) / (pCifd) * 5.000E-06 * 5.Q00E-06 * RTF (18,3}
D-34 % . . a a 2
{f”’""\ D-34 3 Pu-2Z39% , plant/soil corcentration ratio, dimensionless 3 1.00CE-G3 * 1.000B-03 * RTF(11,1)
4 D-34 * Pu-23% . beef/livestock-intake ratio, (pCi,"kg}/_{pCi/d) ? 1.000E-04 * 1.000E-C4 * RTF(11,2)
. D-34 * Pu-23%: , miikjlive'stoi:k-intake vatio, (pCL/L}/(poifd) * 1.000E-06 * 1.000E-06 * RTF(11,3)
D-34 = T 3 N E]
D-34  Pn-240 . plant/so:.1 concentrat1on ratio, dimensioniess ? L.0Q00E-03 3 1.000E-¢3 * RTF(12,1)
D-34 * Pu-240 , beef/livestock-intake ratio, (pCi/kg)/ {pCi/a) T 1.000E-04 * 1.C00E-04 2 RTF(12,2)
D-34 7 Pu-240 . milk/Iivestock-intake ratio, (pCi/L)/({pCi/d} * 1 _0GOE-06 * 1.G00B-06 * RTF(12,3)
. B-34 2 BT : o 3 ] . =
D-34 ? Ra-228+D , plant/soil concentration rxatio, dimensionless * 4,060E-02 * 4,000E-82 * RTF{13,1}
D-34 * Ra-228+D , beaf/livestock-intake ratio, {pCi/kg}/(pCi/@) * 1.000E-03 * L.GOOR-D3 > RTF(13,2)
D-34 * Ra-228+D , milk/livestock-intake ra:'io.. pcifL 1/ {peifd) > 1.00DE-03 * 1.000E-03 » RTF (13,3}
. D-34 2 s 3 a :
D-34 * Sr-50+D  , plant/soil concentration ratio, dimensionless * 3,000E-01 * 3.000B-01 * RTF{14,1}
D-34 * Sr-90+D , beeif/livestock- 1_ntake ratio, (pCl/kg)/(pC:.fd} > 8.000E-03 ® 8.C00E-03 * RTF(14,2)
D-34 3 2 2.Q000E-03 * 2.000R-03 * RTF(14,3)

Sr-90+D , milk/livestock-intake ratio, {pCi/L}/(pCi/dr
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File: HEAE‘T 2601 Morbuhty . \-..-4’/

e Parameter

'RTF(IS 1)

Th-228+D , plant/so;l concentration rat:l.o, chmenszonless

D-34 “1.000E-03

D-34 3 TH-228+D , beef/livestock-intake rat:.o,_.(pC:./kg)/(pC:./d) ; 0 1.000E-04 > RTF(15, 3)
D-34 3 TH-228+D, wilk/livestock-intake ratio, (pCi/L}7/ (pCi/d)y 5._0602_—06.‘_ 5.000E-06 3 RTF(15,3)
D34 : it . . : h : =
D-34 * Th-229+D , plant/soil concentration ratio, dimensicnless 1.0008-03 = 1.000E-03 ° RTF(16,1}
D-34 * Th-229+D , beef/livestock-intake ratio, (pCi/kg}/{pCi/d} 1.00DE-04 * 1.000E-04 * ETF(16,2)
D-34 * Th-229+D , milk/livestock-intake ratia, (pCi/1)/(pCci/da) 5.0CC0E-C6 * 5_000E-06 * RTF{16,3)
D-34 : . . : o . ’ o R
D-34 * Th-232 , plant/soil concentration ratio, dimensicnless 1.000E-03 1._Q00E-03 RTF(17,1)
D-34 Th-232 , beef/livestock-intake ratid, ' (pQi/kg)/{pCi/fd) 1.00CE-04 1.Q00E-04 * RTF(17,2)
D-34 Th-232 , milk/flivestock- 3.nta.k.e Ia.t:.u, (pci/L)/(p’C_:i.'[d} 5.000E-06 5.000E-08 RTF {17,3)
D-34 7 . X . .
B-34 * U-233 ; plaut/soil concentration ratio, dimensionless 2.50GE-93 2.50CE-03 ' RTF(18,1).
D-34 U-233 , besf/livestock-intake ratio, [pCi/kg)/(pci/d) 3'.4(}{]E4_04 3/400E-04 RTF (18,2}
D-34 ? TU-233 , milk/livestock-intake ratio, (pCi/L)/ (pCifq) 5.000E-04. * 6.000E-04 * RTF(13,3)
Boaa : s . B cEAEeTh
D-34 * U-235+D , plant/soil concentration ratio, dimensicnless 2.509E-03 2.500E-03 RTF{19,1},
D-34 * U-235+D ', beef/livestock-intake ratio, {pCi/Xg)/(pCi/fd} 3.400E-04 > 3.400E-04 > RTF{ID,2TF .
D-34 * U-235+D , milk/livestock-intake ratio,. {pCi/L}/ (pCi/d) 6.CO0E-04 > 6.000%K-04 . RTF{19,3)
D-34 : T B ’

D-34 U-236 . plant/soil concentration ratio,. dimensionless . 2,500E-03 * 2.500E-03 RTF{20,I)
D-34 T-336 , beef/livestock-intake ratio, (pCi/kg)/(p_Ci/d) 3,400E-04 3.400E-04 RTF({20,2}
D-34 ? U-238 . milk/livestock-intake ratio, (pCi/L)/{pCi/d)’ 6-0D00E-04 > 6.000E-04

RIF (20,3}

Biogeoumulation factors, fresh water, L/kg:

1.580E+01 1.500E+01

L L I I T P I e T

L I I e T P L

L R R R R R T I T T T v B A

n-5 .

D-5 AG-227+D , fish . BIOFAC( 1,1}

D-5 Bc-2274D |, crustacea and mollusks 1.000E+03 2 1.400B+03 * BIOFAC( 1,2}

D5 : e " .

D-5 Im-341 , f£ish . .3.000E+0% * 3.0C0E+01 -* BIQFAC( 2,1) L _ ' ’ i

D-5 Am-241 , crustacea and mollusks 1.000E+G3 1.900B+03.2* BIQFAC( 2,2}

. D-5 ' ) '

D-5 Co-60 . £ish 3.000E+02 3. 000E+02 BIOFAC{ 3,1}

D-5 Co-60 , crustacea and mollusks 2.000E+02 2.0C0E+02 BIQFAC{ 3,2)

D-5 . : o

b-5 Cs-137+D , fish 2.000E+03 2.000E+Q3 BIOFACY 4,1)

D-5 Cs-127+D , crustacea and wollusks . 1.000E+02 1.090E+02 * BIOFAC( 4,2)

D-5 . ) ) . . _ . .

D-5 Eu-154 ; fish . 5.000E+0L * 5.000E+01 > BIOFAC( 5,1} ) i

D-& Bu-154 . crustacea and moilusks 1.000E+02 1 .000E+03 * BIGFAC( 5,2) A 5

b-5 . .

D-5 Eu-155 , fish . 5.000E+01 * 5.000E+01.> BIOFAC( 6,1) E

D-& Eu-155 . crustacea and mollusks 1. 000E+03 1.000E+03 ’ BIOFAG( 6,2) ;

D-5 . = ) o .

D-5 H-3 , Eish - * E.000B+00 * 1.000EY09 * BIOFAC( 7,1}

D-5 E-3 , crustacea and mollusks ? 1,000E+00 1.G00E+00 BICFRC( 7,2} .

bt ! ) » T . g T :

CD-5 Ni-63 , fish . * 1.000E+02 1.000B+02 BIOFAC{ 8,1}

D-5 Ni-63 , crustacea and niollusks 3 1 .000E+02 1.000E+02 BIQFRC{ 8,2)

D-5 3 C. . i

D-5 Np-237+D , figh o * 3.000E+0% * 3.000E+01 * BIOFAC{ 9,1) - ) |

D-5 Np-237+D , crustacea and wellusks ¥ 24.00CE+02° * 4.000E+02 * BIOFAC{ 5,2) U . }
i
'
!
I

- I

o
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] 3 P : : : . *. Gurrent * - ‘3 Parameter
‘M = ’ R : - * ¥alue - Default  .? Name
p-5 * pa-231 , fish 31, 0DOE+01 ¥ 1.000E+01 3 BIOFAC(L0;1)
P-5° 3 Pa-231 , -cristacea and mollusks » 1,1DDE+02 2 1.1G0E+02 7 BIOFAC(10,2)
n-5 3 . " ; . a’ . ) ar : -
-5 * Pu-239 y Eish 4 3.000E+01 * 3_(00E+01l * BIOFAC(Lli, 1)
D-5 * Pu-239 , crustacea and mollusks 3 1, 000E+02 * 1-000E+02 * BIOFAC(ll 2)
D-5 3 B . > . N X 2
‘D5 Pu-240  , fish -+ 3.08084+01 * 3.000E+0L ? BIOFACU.Z 1)
D-5 3 Pu-240 , crustdcea and mollusks -+ 1.000E+02 * 1.000E:02 ? BIOFAC{L2,2Y
D5 = ] 3 >
B-5 * Ra-2284D ; Ffish 2 5.000E+01 * 5.000E+01 * BIOFAC (13,1}
D-5 * Ra-2284D , crustacea and mollusks 3 2.500E+02 3 2.500E+02 * BIOFAC(13,2}
D-5 3 s 3 2 t 3 :
D-5 2. Sr-90+b , fish * 5,G00E+01 ° £.00CE+01 * BIOFAC(l4,1)
D-5 3 Sr-90+D , crustacea and molliusks 3 1.C00E+02 * 1.000E+02 3 BIOFAC({14,2)
D-5 2 : : ETE. E T CO E
D-5 > Th-2284D , fish 3 1-.QODE+02' 3 1.000E+02 * BIOFAC(15,1)
D-5 3 Th-228+D , crustacea and mollusks $3°5_.000BE:02 * 5.{00E+02 ? BIOFAC(lS 2Y -
D-5 . ; : 3 . ta . Y
D-5 3 Th-229+D , fisk 3 41 _0H0E+02 3 1.000E+02 * BIOFAC{LE, 1)'
D-5 3 Th-229+D , crustacea and mollusks 3 5E.000E+02 * S5.000E+02 * BIOFAC{16,2)
n-5 3 z a C Y o
D-5 * Th-232 ., fish 3 1.0008+02 3 1.000E+02 = BIOFAC(17,1)
D-5 ° Th-232 , crustacea and wollusks * '5.000E+02 > 5.000E¥02 ? BIOFAC{17,2}
D_s 3 ' a a E :
p-5 3 U-233 , £ish : : 1.000E+0X * 1.00QE+01 ¥ BIOFAC{18,%}
D-5 3 U-233 , trustacea and mollusks * 6.000E:0L 2 &. COLE+0L -* BIOFAC(18,2}
D-5 * z 3 3 . :
D-5 * U-235+D , fish 3 1.000B+01 2 1.000E+01 3 BIOFAC(1%,1}
D=5 * U-235+D , crustacea and mollusks % 6.000E+01 * &.006E+01 3 BICFAC(19,2}
D=5 £ . a E 3’
D-5 * ©-236 ,'fish “3 1:000E+01 * 1.9G0E+01 3 BIOFAC(20,1)
D-5 * U-236 crustacea and mollusks * §.006E:01 * 6. 000E101 * BIOFAC(20,3)
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0 3 ¥ User 3 3 Used by RESRAD Parameter

- Defaull:

Menu 32 Parameter

{If different Er

user

* Area of contaminated zone. (m**2} e AI2.198E+04. =,-1.'900_E+D4 : - * AR
RO11 * Thickness of contaminated zone (m)- .. ‘2 Z:000E+04 * 2.000B+00. * - '3 THICKO
RO11l * Length parallel to aquifer flow {(m} ? 7.500E+01 ¥ 1.000E+02- > --- * LOZPARQ
RO11 ?* Basic radiation deose limit {(mrem/yz) # 4.000E+00 2 2.500E+01 @ --- * BRDL
RO11 * Fime sinece placement of materxial {yr) ? 0.000BE+00 * 0.000E+00 * - 4 TL
-RO11 ? Times for calculaticns [yrl-_ . 3. 1:G00E+00 * 1.000BE+00 ? e = T{ 2}
RO1L * Times for calculations (yr) * 3_000E+00 * 3.000E+00 2 - * T 2}
RO11 * Times for calculations (yxr) | ? 7.800B+00 * 1.000E+01 2 - CaoT( 4)
Ro11. ® Times for calculations .[yr) 2 '1.6008+01 * 3.000E+01 * ——— *T{ 5)
R0O1I ? Times for calculations |(yr) ? 4.200B+01 * 1.000E+02 * - *T( &} N
ROI1 * Times for calculations fyr). . " 4.700E+01 * 3.00084+02 * e T TE7)
RO11 * Times for caleulationg {yr) 3 1.3708+02 * 1.0G0E+03 » T8
ROl * Times for calculaticns (yr) * 3.006E+02 * ¢.0OQE+Q0D ? 31 9)
R011 * Times for calenlations (yx) .. . Lot 1:000E+03 * G.000E+00 3 - * T{lQ)
2 ) . L a a 3 ! £
RO12" * Initial. principal radionuclide (pCi/g}: 2Am-241 ° 1,540E+02 2 0.008E+00 * e * 81 2}
RO12 ? Initial principal radiopuclide. (pCifg}: Co-60. ¥ 5.580E:03 * §.000E+0G ? — * 81{ 3}
RO12 ? Imitial principal ra&:_i.b'nuclide- (pCi/g): . Cg-137  *. 4.3900E:03 3 9.000E+00 3 - * g1{ 4)
ROLZ * Imitial principal radicnuclide (pCifg): Eu-i54 3 8.700E+00 * 0_CO0E+QD 3 - 3 81( 5}
RO12 * Initial principal radionuclide {pCifg): Eu-155- * 6:450E+00 3 0,G00E+00 2 - 3 81¢ &)
RO1Z * Initial principal radionuctide (pCi/g): Ni-63 * 3:030E+03 * 0.000E+00 2 3 81( 8}
R0O12 * Tnitial principsl radionuclide (pCi/g): Pu-23% 2 2,080E+02 * 0.0CG0E+00 2 ®* S1(11}
RO12 * Initial principal radionuclide -{pCi/fg)l: Pu-240 -2 4.%80E402 * 0.0C0E+00 * * 81{12}
RO12 * Initial principal radiomclide (pCifg): Sr-96¢ 1 1.460E+03 * 0.080E+00C * . - 1 81 (14}
RO12 » Contentraticn in groundwater - [(pCi/L): Am-241 > noct used * 0.00CE+00 > -—- T Wi{ 2)
R012 ° Concentration in groundwater {pCi/L): Co-580 3 not used 3 0.000E+00 2 -——- T RL{ 3}
R012 ? Concentration inm groundwater - {pCi/L): Cs-137 - * nok used > §.000E+0D 2 - 3 WL{ 4)
R012 * Concentratiocn in groundwater {pCi/L}: Eu-154 * nok used * 0.000E+00 * -——— * Wi{ 5)
ROIZ * Concentration in groundwater {(pCi/&)r ~Eu-155. ® not-used -0.000E+00 ° -—- * W{1{ 6}
ROILZ ' Concentration in groundwater . - (pCi/fL): N:'._-s:-: 1 not used 3 0,.000E+00 * - 2 wi{ 8)
RG12 * Concentration In groundwater . (pCi/h}: Pu-239. 2 not used * 0,000E+08 -—- * Wi{i1)
RQ12 * Concentration in. groundwater (pCi/L}: - Pu-240 2. pot used * @,000E+00 » -— * wWiiiz}
ROLZ * Concentration in groun_dwateri (pCi/L}:.. Sr-90 - 3 not used * 0.CO0E+00 2 -— * Wl{14)
a . . L. . . 3 3 3 3 B
ROI3 * Cover depth {m}, 3 4.800B+C0 2 0.J00E+0C 2 R ¥ COVERO
ROLZ ® Density of cover material (g/cm¥*3) * not used = 1.5G0B+00 2 - ? DENSCV
RO13 * Cover depth erosion rate (m/yr) 3 1.000E-63 * 1.000E-03 3 - 1 yev .
RO13 * Density of contaminated zone (g/cm**3) * 2.000E+50 * 1.500E+00 * -—- * DENSCZ
R013 * Contaminated zone ercsion rate (m/yr} 3 1.000E-03-% 1.000E-03 2 T VCE : /—\\
RO13 * Contaminated zone total pdrosity 3 3.006E-91 * 4.000E-0CL 2 a TPCZ : o ;
RO13 ¢ Contaminated zone field capacity * 2.500E-01 * 2_009E-01 * : FCCZ \...wj 1
R0O13 3 Contaminated zone hydraulic conduct1v1ty {m/yr} 2 2.500B+02 * 1_.000E:01 ? * HCCE
RO13 * Contaminated zome b parameter 3 4.050E+00 * 5.308E+00 3 -— ? BCZ
RGI3 * Average annual wind speed [(m/sec) * 3.400E+00 * 2,000E+00 2 ——— 1 WIND
ROL3 °* Humidity in air (g/m**3) : * not used *.8.G00E+00 * - * HUMED
RO13 @ Evapotranspiration coefficient * 9.I100E-01 ?* 5.000B-01 2 --- * EVAPTR
RO13 * Precipitation {m/yr} * 1.600B-01 * 1.000E+00 3 --- * PRECIP
RO13 3 Irrigation (m/yr) 2 F.600E-01 * 2.0008-01 - * RI
ROL3 * Irrigation mode 2 overhead = overhead @ ——- * IDITCH
R0O13 * Runocff coefficient * 2.000E-0L * 2.000E-01-2 - 3 RUNOFF i
R013 > wWatershed area for nearby stream or pond (m**2) 3 1.000E+06 * 1.000E+C6 --- 3 WAREA i
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v - . N 3

* Accuragy for waterfscil computatitms a 3 _G00E-03 g

3 . . - 3 L : 3 o
RO14 * Density of saturated zone.(g/cm**3) ? 2.000E+00* 1.500E+00 2 - DENSAQ -
RO14 * Satutrated zome total porosity 2"3.000E-01. 2 4.000E-01 3 e TPSZ
Roi4 * Saturated zong effective porosity » ZISOCE-01 * 2.000E-01 * ' EPBZ
RGid4 ? Saturated zone field capacity *-2,000E-01"* 2.000E-01 ? FCSZ
ROZ4 * Saturated zone hydraulic conductivity (m/yr) ? 5.530E+03 * 1.000E+02 2 e HCSZ
ROX4 * Saturated zone hydraulic gradient * 1.250E-03 > 2.800E-02 * =t “HEWT
ROI4 * Saturated.zone b parameter 3 4.0508+00 * 5.300E+00 2 --= BSZ.
R0O14 *:Water table drop rate {m/yr} i * 1.0008-03  1.000E-03 3 - VWL
RO1Z 3 Well pump intake depth (m below water table) -4 500E+00 2. 1.000E+01 3 --- DWIBHT
R014 3 Model: Nondispersion (ND)} or-Mass-Balance {MB) 2 NE * ND! 3 - MODEL
RO14 3 Well pumping rate {m**3/yr) * not-used ? 2.500E+02 ? -—- W

a3 " Ed 3 3
RO15 * Number of umsaturated zone strata 21 * 1 e - NG -
RO1S * Umsat.-zone 1, thickness (m} 3 1.4F0E+01 * £.000E#00 2 ——— CHELY
RO15 * Unsat. zone 1, 20il density (g/cm**3) 3 2.800E+00° 3 1.500E+00 2~ -——- . DENSUZ{1)
ROL5 * Unsat. zomne 1, total porosity % 3.000E-01 * 2.000E-01 2 - TFUZ{1)
ROL5 * Unsat. zone 1, effective porosity * '2,500E-01 »°2.000E-01 * - EPUZ (1)
RO15 * Unsat:. zone I, field capacity * Z_.500E-QL1 * 2.00GE-01 2 - FCUZ (1)
RO15S * Unsat. zome 1, soil-gpecific b parameter * 4.050B+00 * 5.300E+00 3 - BUZ.{1)}
ROI5 * Unsat. zome %, hydraulic conductivity (m/yr) * 2.500E+02- * 1.000E:01 * - HCUZ (1)

a . N 2 -3 3 B e
R016 ° Pistribution coefficients for Am-241 » 3 3 T '
R016 *  Cootaminated zone (cm**3/g) - * 2.0D00E+02 * 2.0808301 3 - DCNUCCE. 2} .
RO1§ ? Unsaturated zome 1 (cm**3/g} - T * 2.000E:02 2 2.0008+01 3 --= DCNBCF{ 2,1}
RO16 - - Saturated zome (cm**2/g) ) : = 2_0OGEX02 3 2.000E+0L --- DONTCS {2}
Rrols ? Leach rate {/y} * Q.CUO0E+DC ?* O.000E+00 7 2.284E-05 ALEACE({ 2} -
E01§ *  Solubility constant » 0.000E+00 ¥ 0.000E+00 2 not used SOLEBK! 2}

] N N k) a a - N
RO16 * Distribution coefficients for Co-60 E R * a o
RO16 . Contaminated zone {cm**3/g} * 5.000E+01 ‘% 1.0Q0E+03 3 - DeNuec( 3)
RO16 * Unsaturated zone 1 {cm**3/g) * 5.000E+01 * 1.000E+03 2 -—- DCNUCU{ 3,1) -
RD1E * -Satuirated-zone (om**3/g) 3 5.000E+01 *-1.000E403 ° —_— DENUES | 3}
Rol6 *  Leach rate (/yr) 3 0.000E+00 2 0.Q00E+00 ° 3.3B6E-04 ALEACE{ 3} -
RO16 ¥ Solubiiity comstant 2 G.000E+0G * G.Q00E+Q0 2 not used SOLUBK( -3} -

e - E) El . 2 N )

N RO16 * Distribution coefficients for Ce-137 2 S * “
f : RO1G ? Contaminated zone : (cm**3/g) Te 5.000E+01 *-1.000E+03 2 -— - DCNUCC (7 4)
kY ROl * imsaturated zone 1 {cm**3/g)} 2. 5.000E+01 > 1.000E+03 * -—- DCMUCH( .4,1)

RO16 * gaturated zome (cm**3/g}- . 3 5_O00E+01 * 1.000E+03 * L DENGCS{ 4}
R316 * Leach rate (/yx)- . * 9.000E+00 > 0.D00E+00 * 3_9BEE-04 ALEACH{ 4)
ROZG * Solubility constant 3 0.000E+90 > 0.0C0FE+00 .* not used . SOLUBK( 4}

N PRt ; . a : - ] R
Rolg ® Distribution coefficients for Bu-154 3 L 3 R
ROLE * Contaminated zone {cm**3/g} 3-2.000E+02 3-3:.000B+00 * -a- Dowucc! 5}
ROl 3 Unsaturated zone 1 (cm**3/g) * 2.000E+02 *-1.000E+G0 °? --- DONUCUL 5,1) |
RO16 * - Saturated zone (ocm**3/fg) 3 '2.000E4+02 *-1.000E400 * [ DCNUCS! 5) -
RO1E = TLeach rake {/yr) * 0.000CE+00 * 0.000E+00 * 9.984E-05 ALEACH{ 5)
R016 *  Solubility comstant ‘ N 2 0.000E+0C * 0.0COE+00 3 SOLUBK{ 5}

not used
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: > User ke 2 Used by RESRAD = -

Barameter - C o % Ipput .2 -Default = (If different from user i

Distribution coefficients for Eu-155 L ’ * 5 > ) :
Contaminated zome {cm**3/g) * 2,000E+02, *-1.000E+00- 3 - 3 DCNUCC( &)
Unsaturated zone 1 [cm**3/g) 2 000E+02’ 2-1,000B+C0 2 —-- 3 DCHUCTEL 4,1)
Saturated zone [cm**3/g) B2 000E+92. *-1.000E+00 * . —-— * DCNUCS{ - 6).
Leach’ rate [/yr) 3 G.000E+00 * 0.Q00E+Q0 * 3.984E-05: * ALEACH{ &)
Solubility constant 3 G.000E+00 * .0.080E+00Q * not used -3 SCLUBK(. 6)
- } a - S - - . 2 .
Distribution coefficients for Ni-&63 3 L 3 L :
Contaminated zome (cm**3/g) . 3 3.000E+01 * 1.000E+03 * - 1 powucc( 8)
Unsaturated zone 1 {cm**3/g) 2 3.000Ex0] 2 Li000E+03 - * DCWUCU(. 8,1}
Saturated zone {cm**3/g) 3 3.000E+01 3 1.000E+03 _—— 3 DCNTICS (. 8}
Leach rate (/yr) 3 0.000E+00 ° §_000E+00 7. 6.632E-04 - ALERCH( 8}
Solubility coustant 3 0.000E+00.? §.080E+00 ? not used 3 SOLUBK(. 8}
2 3 3 3
pistribution. coefficignts for Pu-239% 3 3 3 L :
Contaminated zone [cim**a/g] L3 2.Q00E+02. 3 ZU0G0E+D3 - 3. DCHUCC {11)
Unsaturated zone 1 {cm**3/g) 3. 2-000E+02 2 2_000E+03 * -— * DONUCU (1%, 1)
' Baturated zome {cm**3/g) 3 2.000E+02 ° . 2.000E+03 @ --- * . DCNTICS {11}
" Leach rate {/yr) 3.0.000B+00. * 0:000B:09 ? 9.984R-05 * ALEACH {11}
Solubil_i:ty congtant ® 0.000E+00 2 0.000E+00 @ not used ? SOLUBKA{11})
. . a . . a 3
Distribution goefficients for Pu-240 R T 2 L :
Contaminated zone {cm**3/g) . ¥ 2.000E+02 * 2.000E+03 * ——— * DCHNUCC(12)
tnsaturated zone 1 (cm**3/g) 4 2.GO00E+02 3 2.000E+0Q3 32 --= 3 pCHUCU(12,1}
Saturated zone (cm**3/g) ¥ 2.000E+02 2 2.000E+03 3 --= 2 DCNUCS(12)
Leach rate {/yr) 2 0.BOGE+D0 * 0.00GE+0Q * 9.934E-05 -* ALEACH (12}
Solubility constant 3 0.000E+00 * D_COQE+00 ? not used - * SOLUBK(12)
- a > » x L
Distribution ceefficients for Sr-90 2 ? ' 2 s -
Contaminated zone {om**3/g} ¥ 1.500E+GX * 3.000E+01 * ——— * DENUCC{14) v
Unsaturataed zene 1 (om**3/g) * 1.500E+61 * 3.000E+01 % -—- * DONUCHE(14,1)
Saturated zone (om**3/g) *.2.500BE+01 *.3.G00E+0L @ EET RS . * DCNUICS {14)
Leach rate {(/yr} * 0.000E+00C-> 0.GOO0E+0Q0 2 1.321E-03 . * ALEACH(14)
Solubility constant * 0.Q00E+00 - 0.000E+D0 * not used- * SCLUBK (14}
s - 5. . = a
‘Distribution coefficients for daughter Ag-227 ® e * :
Contaminated zone (em**3/g} 3 2_000E+01 * 2_000E+DL 2 ——— 3 pewnoce{ 1y - X
Unsatnrated zone 1 {cm**3/g) : 2. 000E+01 * Z.000B+01 ? - 3 DCNECU{ 1,1} -
Saturated zone {cm**3/g}’ ' 2.000E+01 .* Z.000E+01 @ --- * DCNUCS{ 1) ;'/-\i\
Leach. rate (/yr} : * 0.000E+00 2 C.0B0E+00 * 9.928E-04 * ALEACH( 1} \j
' Selubility constant * 0.000E+00- 3:3.000E+C0 = . not used ' % SOLUBK({ 1} ;
. . - 2 - a : 3 a E :
Distribution coefficients for daughter H-3 2 Cooa 3 s
Contaminated zome (cm**3/g) * 0.000E+00 ¥ 0.00Q0E+00 2 -—- * DCNUCC{ 7).
Unsaturated zone 1 (cm**3/g) * ¢.000E+00 * 0.000E+00 > - : DCHUCT{ 7,1}
Saturated zone (cm**3/g} 3 0.000E+00 3 0LOQO0E+Q3 3 ——— 3 -DENUCSE 7). -
Leach rate {/yx} 3 GLO00E+00 2 -0.000E+007 1.598B-01 * RLEACH{ 7)
Sclubility constant 3 G.O000E+00 3. 0.000E+00" ? not used #

SOLUBK (.7}
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Summary : 116-N-3 DZ (Layer 1) Run #3 Pile: 116-N-3 D Layer 1.READ
Site- Spec:.f:l.c Parameter Summary (cont:.nued)
0 * : .2 Oser 2 Used by RESRAD 1 Parameter
Menu 3 Parameter = I > .Imput . 2 .Default 3 (If d:.fferent fiom. user Jn‘put) -3 ‘Name

D:.strlbut:.on cosfficients for daughter Wp-237 @ 2 . e . : C- .
Contaminated zone {cm**3/g) 221.000E+G0 1. 000R+00 2 . 2.57434-02" * powuce{ sY
Unsaturated zone 1: {cm**3/g) 321.000E+00 *-1.000E+00 ¥ 2.574E+02 » Dewocu( 9,1)
Saturated zoné (cm**3/g} 1-1,000E+00 *-1.000E+00 2 2.574E+02 DeNus (9}
Leach rate (/yr) 3 .0 0C0E+D0 2. 0.000E+00 2 7_.758E-05 3 ALEACH( 9}

- 86lubility constant 1.°Q000E+00 ¥ 0.C00E+00 2 not used * SORUBK( 9)
3 N El 3 3

Distribution coefficients for daughter Pa-231 L 3 L P o
Contaminated zome (cm**3/g) 3 '5.800B+01 * 5.000F+01.° - ‘3 -DeNEec(10)
‘Unsaturated zone 1 {cm**3/g) * 5_000E+01 3 -5.000E+01 ? - ¥ DCNUCT (15, 1)

_ Saturated zone (om**3/g) 3 5.000E+01 * 5.000E+01 * ——- DCRUCS-(10)
Leach. rate {(/yr) 3.0.000E+00 > 0.000E+00 = 3.986E-04 . ALEACH(10)
Solubility constant * §.00CE+00 .2 0.000E+00 not. used * SOLUBK{10)

. 3 3 3 3

Distribution. coefficieats for daughter Ra-228 a - 3. 3 Ed o o
Contaminated zone {cm**3/q) S 1.06084+G2 > 7.000E+01 * - ¥ DENUCC (13} .
Unsaturated zone 1 {cm**3/g) 4 '1.000E+02 3 7.000E+0L * —— 7 DENUCO(L3, 1}
Saturated: zone {om**3/g) 3 1.000BE+02 3 7.000E+01 @ —-— -3 DCNGICS (13)
teach rate (/yx) 3 0. 0U0R+00 ¥ 0. 000E+00 @ 1.996E-04 ) RLEACH(I3)
Solubility constant 3 G.000E+00 3 0.006E+00 * not used- ?'SOLUBK (13)

- . 3 . ] 3 L a -

Distribution coefficients for daughter Th-228 . 3. 2 2
 Contaminated zome (ci**3/g) s 2.000E+02 * 6.000E+04 * -=- * DONUCC{15)
TUnsaturated zone 1 (cm**3/g} # 2.000E+02 2 6.000E+04 * - * DCNUCT (15,1}
Saturated zone {cm**3/g} * 2.000E+0Z 3 &.000E+04 2 : me- T3 pENUCS (15)
Leach rate {/yx) 3 0.000E+00. 2 “QL000R+60 * ' 9.384E-05 3 ALRACH (15)
Sclubility constant 2 0.000E+00 > 0.C00E+00 ? not used .? SOLUEBK (15}

- . 2 - 3 3 - D N

Digtribution coefficients for daughter Th-229 3 2 = R
‘Contaminated zone {(cm**3/g) * 2_000E+82 ¥ 6.000R+04 * E 3 BENGCC (16)
Unsaturated zone 1 (cm**3/g} 3 2.000E+02 3 6.000E+04 * ten . DONUCU {16, 1)
Saturated zomne lomr*3/g} % 2.000E+02 2 6.000E+04 ~== * DeNUeS (28)
Leach rate (/yr) 2 0-000E+00 * 0-000E:00 2 9.984E-05: 3 ARBACH(16}
Solubility constant 3 0.000E+D0 * 0.DCOE+0D 23 not used- i BOLUBK (16} -

. f 3 . ‘a2 . 3
bistribution coefficients for daughter Th-232 2 > * :
Contaminated zone {cm**3/g) 3 2,.0008+02 3 6.000E+04 * - = DENUCC{17)Y
Unsaturated zone 1 (cm**3/g) 272, 000E+02 7 6.000E+04 3 - > DCNOCU{L7,1)
Saturated zowe (cm**3/g) - 2.000E302 * 6-000E:04 * - - * DCNUCS {17}
Leach. rate *{/yr) 3 0.000E+00 * 0.Q00E+00 3 9.984E-05 3 ALEACH{17)
Solubml:.ty constam: 3 0.000EXQ0 * 0.000E+00 ? not used * SOLUBK(17)
S 2 . a k] .

D:.str:.bution coefficients far daughter §-233 = 3 3 »
Contaminated zone {(cm**3/g) ‘2. 2.000E+0Q . 5.000E+01 2 --- 3 pewuce{ie)
Unsaturated zome I (cm**3/g) 2-2,000B:00 7 5.000E401 * -—- * DONUCT{IB, 1)
Saturated zome (om**3/g) ¥ 2.009E+00 % 5.DQ0E+01 @ ——— * pONUCS (18}
Leach wate {(/yr) 3 0-00OE+0G 2 0.0C0E+00 3 9.402B-03 * ALEACKE (18}
Bolubility comstant 3 pLOODERQD. * not used * SOLUBK {18}

0.DD0E+00
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- 8ite-Specific, Parameter Summary (cocntznued) S :
1] 2 . R -2 User 3 Used by RESRAD ! Pparaleter
Merm i . Paramete: R oz Default (I,f different from user im L'Lt)*’ Nape .

g I AP L

'Dlstrlbu’clon coeffzclents for daughter G-235.

RO]_G a 3 . 3 . 3 2 .
RO16 2 . Contaminated zome (om**3/g}) 2 2:000E+00 2 -5.000E+01 2 -—- nCRucs(isy - -
RO16 * - Unsaturated zone ] (cm**Sf'g) 3 .2.00CE+00 * 5,000E+01 * - T DONUCT{15,1)
RO16 * Saturated pope {omh3/g) ¥ Z.000E+00 X 5 000E+DY 2 - . * DCNDCS{19)
RO16 * ' Leach rate {/yr) 3 G.000E+00 2 0.000E+00 2 9.402E-03 * IALEACH (18}
RO16 3 - Solubility constant Y. 0.000E+00 .2 -0.000E+00 = not used 3 BOLUBK{1%)
3 3 L] x 2
RO1& ?* Distribution cesfficients for daughter U-236- 2 : » . 3. PR -
RO1G *  Contaminated zome {co**3/g) 3 2.000B+80 * 5.000E+01 --- -3 DOWICS (20} .
RO16 ». TUnsaturated zone 1 {cm**3/g} .*2.000E+00 * 5.000E+0L 2 .- * DONGEU{20,1)
RO16 »  Saturated zone (cmr*3/g) 3 2.000E+00. 2 5.000E+01 3 —- . 3. DCNTCS {20)
RO:& » . Leach zate {/yr) 5 .D00E+00 .3 0:000E+00 3. 9.402E-03 > ALTACH (20}
RO16 7  Sclubility constant 3 0.000E+00 > 0.000E+00.? not used > SOLUBK{20)
3 Ed - E] 3 3
RO17 * Imhalation rate (mx*3/yr). * net used * £.400E+03 * _INHALR
ROL17 * Mass lcading for mhalatmn {g/m**3} ? not used: * 1.000E-94 2 3 MLINE. -
RO17 ? Exposure duration ,3.3.000E+01 * 3,000F+01 * 3 ED
RO17 * ghielding factor, inhalation * not used- 2 4.000B-01 ¥ 12 SHF3 - !
RO17 * ghielding.factor, external gamva ? pot used . * 7.0CGOE-01 * —-= * SHFL = -
RQIT ° Fraction of time spent indoors . not used * 5,000E-Q1 2 = > FIND - i |
ROLY * Fraction of time spent cutdoors {on site) * not used ? 2.500E-0L 3 == ! FOTD !
RO17 * Shape Factor flag, extermal gamma . ! pot used * L.GQOE+0Q 2 >0 shows. circular ARFA. 2 F& -
RO17 * Radii of shape factor array {used if FS = -1): 2 B R . 3 . >
ROL7 *  Quter ammular radius {m}, ring 1: 2 not used. * 5.000E:+01 2 - 3 RAD SHAPHE{ 1)
ROL7 * . Outer ammlar radius (W), ring 2: ¥ not used. * 7.071E+01 3 - <% RAD:SHAPE{ 2} -
RO17 2 Cuter anmular radius (m), ring 3: ©* pot nsed - :0.080E+00 3 --- 3 'RAD-SHAPE( 3}
RA1L7T ¥ Quter anmular radius (@), ring 4: * not used . ? ¢.000E+0Q 2 —=- * RAD SHAPE{ 41. . i
ROLT- 2 Outer annular radius {(m), ring : 2 not used * 0.000E+00 - - * RAD -SHAPE{ 5) -
‘ROQL7 ® Outer armmular radius - (m), ring H 1 pot used * 0.0C0E+00. 3 ——- % RAD BHAPE( 6}
ROL7 3 Quter annular radius (m), ring 7: 2 pot .used . 2. G.0C0E+00 > - -2 'RAD_SHAPEf 7)
ROLT 3 Cuter anmmiar radivs {m), ripg 8= * mot wsed - ¥ 0. 000E+00 3 T* RAD SHRPE( 8)
RO17 2 Quter apmular radius (m}), ring 2: ' nek used:- -3 0.C00E+00 3 --- 2 RAD SHAPE( 3}
®017 *- . Outer anmular radius (m), ring.10: * not used ?* 0.000E+00Q 3 - * EAD SHAPE(10)
ROLXT 2 Outer amnular radius {m}, ripg 11: s not used * Q.000E+00 * --- 3 RAD_SHAPE(11)
ROL7 *  Outer anmmlar radius (m, ring 12: * not uged * .0.000B+00 3 -—- * RRD SEREE (12}
3 3 Fl 3 . e .
RO17 * Practions of annular areas within AREA: L 3 . s 3o g
RO17 2 Ring. 2 * not used: * 1.000E+C0 2 —-- ® FRACA{ 1)
BOLT 2 Ring 2 * not used > 2.732E-01 * --- - > CFRACAL 2)
ROL7 @ Ring 3 * pof used: - * 0.0G0E+00 2 - * FRACA{ 3)
RO17 > Ring 4 * mot used: - 0.000E+00 3 - 3 FRACA({ 4)
RO17 = Ring §5- ? not uzed * 0.000E+00 2 ? FRACA{ 5}
®Bl7 * Ring § * pot used * 0.000B+00 * FRACE( §)
RQ17 * Ring 7 3 not used 2 0,000E+00 * - -3 FRACA (. 7)
1017 *- Ring 8 - * not used: * 0.00CE+00 ? - * FRACA{. 8}
S R0O17 3 Ring, 9 * pot used . * 0080E+00 ? ——— 3 FRACAT( 5}
®O17 *  Ring 10 * not used 2 8.009E+00 * --- > FRACA110)
"RO17 * " Ring 11 - * not used * O0.00CE+0QO0 4 —— 3 FRACA{11)
ROL17 2 Ring 12 * not uzed * 0.000E+00 3 ——- 3 FRACA({12}
b . 3 B 3 s
RO18 * Fruits, vegetables and grain copsumption (kg/yr) * not used 3 1.600E+02 @ -—- a3 DIET{1)

.
i
.
|
1
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a LA . Lo 7 s Usér LR ) " Used §Jy ‘RESRED . ¥ Parameter
: . Parameter - . : 3 Input : “Defanit * {If different frc_:t‘ft‘L:t%?]n:».:i::}gut) Name
RO18 * Leafy Vegetable consumption -(kg/vr) dipot used- * 1:400E+01 * == ¥ DIET(2}
RO18 * Milk consumption {L/yr) *-not used’ ¥ 9.200E+01 ? 2 DIET(3) -
RO18 3 Meat and poultry consumption (kg/yr} 3'not used ¥ §.300E+01 Y ¥ DIET(4)
RO18 * Fish'éonsumption {(kg/yr) 3 rigt used O F:400E+00 ¥ ) * DIET(5).
RO15 * Other-geafood consumption (Rg/yr) 1 fiot used * 2.000E-01 3 -—- . S3DIET(6}
RO18 ? Seoil ingestion rate {g/yr} : 3 mot used . 3.650E:01 3 - 3 501L
RO16 * Drinking water intake (L/yr) 3 7.300E+02 ® 5.10Q0Ex02 * i 3 DWT
R018 * Contamination fraction of drinking water ? G.0DOE+00 * I.000E+00 2 —— i FDW
ROLS * Contamination fraction of houschold water - 3 not uséd *-T.000E:00 2 ——— 23 FHHW
ROI8 * Contamination fraction of livestock water "2 pot used ?* -1.000E+00 ° - 2 FLW
R0O18 * Contamination fractiom of irrigation water * not used ? 1.000Ez00 2 - 3 FIRW
R018 *.Contamination fraction of aguatic food ‘.. * not used- * 5.000E-01 2 - 3 FRY
R0O18 * Contamihation fraction of plant food ? oot used -1 : — ®  FPLANT
RO1B » Contamindtion fraction of meat’ * mot used - 3-I a - 3 FMEAT
R018 3. Comtamination fraction-of milk ‘s oot used I-1 3 - 3 PMILK
> . N - L3 - 3 o a -1 .
R019 * Livestock fodder intake for meat {kg/day) * not used 3 5.800E+01 3 -— 3 LFI5
R019 * LivestoCk- fodder intake for milk (kg/day) 3 ot used - * 5.500E+01 2 Ze- * LFI&
RO19 =2 Livest_o'ck water intake for meat (L/day) 3 not used * S5.000E:01 * -—- ¥ LWIS
R015% ? Livestock water imtake for wmilk (L/day} 3 not used 7 1.600E+02 * - * 'LWIS
RO1% * Livestock soil intake (kg/dav) 3 not used * 5.000E-01 * -—- ¥ LSI.-
RO1S * Mas® lcading for foliar deposition (g/m**3) 3 not used- * T.000E-94 * - * MLED
R01S ° Depth.of soil mixing layer {(m)’ ) 3.not used * 1.500E-01 3 - > DM
RO1S * Depth of reots {m) . * not used 2 2.000E-01 2 > DRCOT
RD1S-? Drinking water fraction, from ground water - "33 .00Q0E+00 ? 1.G00E+0C * 3 FGWDW
RO1S * BHousehold water fraction from ground water * not mwsed 2 1.080E:+00 @ e 2 FGWHE -
R0O19 ? Livestock water fraction from ground water 3 not used ‘3* 1.000E+00 * -—— * FGWLW -
®O19 * Irrigation fraction from ground water *‘not used” ? L./0URE+QR @ --- - ¥ FCWIR
3 . 3 3 x L) N
R1i$B * Wet weight crop yield for Non-Leafy (kg/m#**2} *.pot used T 7.000E-0L 2 - ¥ ¥V (1}
R19B * Wet weight crop yield for Leafy (kg/mix*2} ©3 pot used -2 1.S00B+00 2 -—- 2 Y2y
R1SB * Wet weight crop vield for Fodder flogr [k %2} ¥ pot used * 1.10GE+00 2 —-- 3 ¥vi{3)
RI9B * Growing Season for  Non-Leafy (years) * nok uwsed 1 1.700E-0L -—= = TE{L
R1SB * Growing Season for Leafy (years) 3 mot wsed > 2.500E-01 * ——= 1 TE{2)
R1%B * Growing SeasScn for Foddex (years) 3 not used ° B.000E-02 2 - 3 TE({3)
R19B 3 Translocation Factor for Nom-Leafy 3 not used 2 I1.000E-01 * _—— -3 TIV(L)
R1SB * Translocation Factor for Leafy * not used 3 1.000E+00 * -—— ¥ TIV(Z)
/,.4"’”'\ R15E * Translocation: Pactor for Fodder . s not used ? 1.000E+00G 2 ’ - *TIV(3)
& ' R19B * Dry Fdliar Irterception Fraction for Non-Leafy * not used 2 2.500E-01 ? - % RDRY (1)
kS ’ R16B * Dry Foliar Interception Fraction for Leafy : pot used ? 2.500B-01 * - s RDRY (2}
R19B * Dry Foliar Interception Fraction for Fodder 3 not uwsed ¥ 2_.500E-01 * -— 3 RDRY (3)
R1%B * Wet Foliar Interceptiomn Fraction for Non-Leafy 2 not used 3 2.500BE-01 * - * RWET(1)
R19B 3 Wet Feoliar Interception Fracticn for Leafy 3 not used * 2.500B-01 -—- 3 RWET{2}
R1SB ¥ Wet Foliar Interception Fraction for Fodder - : nob used 3 2_S08E-01 2 - : RWET(3)
R19B 3 Weathering Removal Constant for Vegatation 3 not used * 2.000E+01 * -—— 2 WLAM
s . 3 3 3 3
14 3 C-12 concentratioca in water {g/ecm**3) B 3 nok used * 2.0008-05 - * CIZWTR
€14 3 C-12 concentraticon in contaminated soil (g/g} * not used * 3.000E-02 3 —— L o b-Yov:A
€14 3 Fraction of vegetation carbonr from soil * not used 3 2.000E-02 3 ——— 4 C80IL
Cl4 * Fractiom of vegetaticn carbon from air 3 not used * $.800E-01 ? ——- * CAIR
CTl4 * C-14 evagion layer thickness in soil (m) * not used * 3.000BE-01 * e 3 DMC
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Cl4
€14
C14
"Cl4
Cl4

STOR
STOR
STOR
STOR
STOR
STOR
STOR
STOR
STOR
STOR

ROZ1
ROZ1
RO21
RO21
ROZL
k021
R0O21
RO21
ROZ1
RO21
RO21
RO21
RG21
-RO21T
RO21
RO21
RO21

TITL
TITL
TITL

 Height of the building

T« Limit = 0.5 year

* Bite- Spec1f1c Parameter Summary (contlnued)

Parameter

C-14-evasion Elux raté from.soil (1/sec)
C-12 evasion flux rate from soil (l/sec)
Fraction of grain in beef cattle feed
Fraction of grain in milk cow feed

DCF correction factor for gaseous forms of Clé

Storage tlmes of contamlnated foodatuffs (days):
Bruits, non-leafy wvegetables, and grain
Leafly vegetables
Milk
Meat and poultry
Fish
Crustacea and moliusks
Well water
Surface water
Livestock fodder

Thickness of building foundation (w)
Bulk density of building foundation {g/cm**3)
Total porosity of the cover material
Total porosity of the building foundation
Volumetrie water content of the cover material
Volumetric water content of the foundation
Diffusion coefficient for radomn gas {m/sec):
in cover material
in foundation matexrial
in contaminated zone soil
Raden vertical dimenszion of mixzing (m)
Average building air exchange rate (1/hr}
froom)  (m)
Building Interior area factor
Building depth below ground surface (m)
Emanating power of Rn-222 gas
Emanating power of Rn-220 gas

Number of graphical time points
Maximum number of integration points for dose
Maxzmum number of integratiom points for risk

File:

98/05/2002

a

Moo w W B Wl W e W e e e e Wl e W e W oW oMo om e M W oW oW WY P W W e

. User

1.000E+GO
1.000E+00
2.0D0E+01
7.000E+00
7.008E+00
1.900E+DG
1.0DCE+06
4.500E+0L

mot used
not. uged.
not. used
not ‘used
‘not used
‘not used

ot
not,
not
ot
not used
not: vsed
not used
not used
not used -
not used

uzed
uszed .

L. 400E+01L .

used

used

-10:23" ‘Page. 12
116-N-3 DZ Layer 1.RAD

3

Default

7.000E-07
1.000B-10
8.000E-02
Z3000E-01
8,8945+01

1. 400E+01
1.9008+00
1.000E+00
2. 000E+01
7.080E+Q0
7:0G0E+00
1.000E+00
1.Q80E+00
.4.500E+01

1:500E-a1
Z.400E+0C
4_000E-01
1.000E-01
5_000E-02
3.000BE-02
2.000B-08
3.0008-07
2.000E-06
2.000E+0Q
5.000E-01
2.500E+00
0.:000E+00
-1.000E+00

2.500E-01

1.500E-01
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put) 2

i

)
1
1
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.’ K

Parameter
Name

“REVSN

AVEG4
AVFGS
CoZF

STOR: T (1)
STOR_T(2)
STOR_T(3)
STOR. T(4)

-BTOR_T(5)

STOR_T (6)
STOR_T(7)
STOR T8}
STOR_T(9)
FLOORL
DENSFT.
TECV
TPFL
PH20CY

.PE2OFL

BIFCV,
DIFFL
DIFCZ
HMIX -
REXG
HRM -
FAT.

. DMFL, -

EMANA (1)

_EMANA (2]

NPTS -
Lamx
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m Summary : 115-N-3 b2 {Layer i) Run #3 File: 116-§-3 DZ Layer 1.RAD '

Summary of Pathway Selections

Pathway 2 User Selection
................................ sy iRERSRRARRARRRRERR |

1 -- ektermal gamma L . sugpressed
2 --. inhalation. (w/o radon)? suppressed -
1 -- plant ingestion 3 . suppressed
4 -- meay ingestiom 3 . suppressed -
5 —— wilk ingestion ’ ¥ suppressed
6 -- afuatic foods * suppressed
7 -- drinking water 3 " active .
8 -- soil ingestion . * - ‘suppressed
9 -- radon : # .. ‘suppressed’

ctive '™ - -
B o S
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Summaxy : 116-N-2 DEZ (Layer i} Run #3 . File: 116-N-3"Dz.1;ayef }..RA‘D /—\,\
Contamihated Zone Dimensions . Itut:al Sail Concentrations, pCi/g ' \‘_’/
------------------------------- ARRARARARAARRARAARRAAAAAARARRARARA
Area: 21980.00 square meters . ’ Am-241 "1.520E+02
Thicknéss: - . 2,00 metefs : “Co-60 5 GBEE+03
Cover Depth: - 4.60 meters - Cs-137- 4.900E+03
’ .BEu-154 8.7008:00
Eu-155 6.450E+00 :
Ni-63 1.030E+03
Pu-239 .. 2.080E:+02 Rt .
i-240 4.980E+01 T
8r-80 1.460E+03 ‘

Total Dose TDOSE{t), mrem/yr
Basic Rad:.at:.on Dose lelt = 4. 000E+00 mrem/yr
Total M'xture Sum M(t

£ {years}: 0.000E+00 t. oooz+oo 3.000E+00 7.B60CE+D0 1,.600E+01 4.200E+01. 4.700E+01 1.376E+02 '3.000E+02 T.000E+03

‘TDOSE(t}: 0.000E+00 0.0GO0E+00 0.000E+00 O0.000E+00 0,.000E+00 0.C0D0E+00° 0.000E+<00 ~0.000E£00 . 0'.0Q0T£00 0. 000E+0D

M{t): 0.000E+00. 0.008E+00 0. UﬂDE+00 0.000E+00 (.CO00E+00 ©.000E+00: T.000E+00 ©.000FEs00 0.000E+00 0.0C0E+00
OMaximum TDOSE(t) - 0.000E+00 mrem/yr .at t = 0.0G0E+00 yéars ’

C46




0*%Sum of ‘all water

Total Dose Contributions TROSE(i,p,t) for Individual Radiomuelides {i) and
As-mrem/yr and Fraction of Total Dose &t £ =

Ta fimit = 0.5 year

08/05/2062

10:23 Page 15
‘File: 116-H-3 DZ Layer ‘i.RAD

0.000E+Q0" years

Water Tndspendent Pabhways (Inhalatlon axcludes radon)

- ARRARARAA A
O DEOE+D0.
0.00DEDO

2.:000E+00
0.CODEHDD

. 0.0C0E+#00

©.000E+00
D.BOOE+00

0.000R+00 .0

0. 000E+00
fiieftesi
0 booﬂ+oo

00000

Total Dose:Contributions TDOSE(: p,t}
As mremfyr and Fracticn of Total Dose. At L. = 0. CODE+DO years
Water Dependent Pathways
Plant

independent and deﬁendent

1RESRAD, Versiono 6.1
Summary : 116-N-3 DZ (Layer 1} Run #3 |
o
0
Radio- .
Nuclide
......................
am-241  0_.000E+00
Co-60 - 0.000E+00-
Cs-137 . G:000E+00" 3,02
Eu-154 0.000E+D0 0. 000E+D0" 0.0000
Eu-155  ©.000E+00 0.080E+D0 ;00000
Wi-63 - 0:000E+00 ‘0. 0B0E+DCO 00000
Pu-235  0.000E+00- 0-00OE+D0 " 0000,
Pu-240 0.000E+00 0 O00B+00 0:0000
5¥-20 | 0.JO0E+0) 0-Q00E+0Q 0.90000.
[ A e TEfTET1ET (E418Ed
Total - “0.000E+00 0.00C0 -0.000E+00 G.0000
o
o
o - Water Fish
Radio-
Nuclide wrem/yr fract. mrem/yr fract.
EAARRAR ARARRAASA. AARAAA AAARARRAR AARAAR
‘Am-241- -0-.CO0E+0G 0.00606 0. 000E400 0.9000
Co-80 . - 0.000E+00 0.0000 - 0. CG00E«00- 0.0000
‘05137 ‘0.C00E+00:0.0000  0.00DE+0G 0.0000
Eu-154 . G.000E+00° 0.0000  0.GO0E+0U 00000
Eu-155 . 0.G00E+0%, 0.0000 - 0.000E+00. 0.0000
Ni-53. - '0,D00E+00-0.0000- . 0.800E00. 0.0008
Pu-239 .0:000E+96.0:0600. 0.000E+00 020000
Pu-240 . D .000E10C 0.0000 -D:GC0E+00 D.00O00
Sr-%0 | 0.000E:0G .0.0000 -0.000E+QD 00800
AR AN UR S AR A a4 k] iifiiiiii £ifiii
fotal | 0. 000E+0¢ 0.0000 . 0.CO0E+00 0-0000

Radon

0. ¢00E+00
0.-GO00E+00

.0.G00B+00 -
0.GO0QE+00

0-GO0E£0Q
0.500E+00

0.900E+00 0.

0.000E+00Q

0.000E+00

e

0. 000E+B0 -

pathways.

0.000E+00
0.000E+00

0.0G0E+B0.

0..000E+00

.. 0.000E+00

0.00CGE+Q0
¢.Q00E4+Q0

© 0.G00E£00
- 0-DOSEI0

4.000E+00

for Indiv1dua1 Rad;onuclldas'(l).and

0. 00UE+00

< 0.000E+D0

0. 000EF00
0. 000E+00
0.0TOE+00
0..000E+00

.. 0. 000E+00

Q.000Ex00
‘0.000Ez00

IIFITETET

0.000E+0C

47

0:00006

0.0000
0.0000
0.0000

0.0000

0.0000
0.0000

‘0..0000

00000

SIITIED

0.0090

020000
00090

0.-0000

00000
0.0000
0_0000

0. GO0R+00 -
0 O00E+00 -

0.0G0E+00

¢ .0Q0E+Q0 A

&.000E+0C
¢ .000E+00
3.000E+00
£ 080E+00
£ 000E+00

IITITITEL -

§.0COE+00

4..0C0R+00
4 .0GOE+00
0:0G0E+0¢
$:0008+0C
TL0B0E+00
0.000E+00
8 .-DO0E+00
0.000E+08
0.0008+00

20000
0.:0000

Lo 0000-

fract.

J0.0d00

0.0000
0.0000
0.0000
0.0000

0.0000
00000

0.0000

CVP-2002-00002
Rev. (O -

Pathways (D)

. 0.DOCEXGD .

0.00GE+D0

* B:000E+DC 0.
0. 000E+00
0.000B450 .

.'0.00GE+G0
0.000E+00 0.
@.00GE+00 A

9 L0U0E+Q0

CETEETTELE.
Q.0000"

GL00QE+Q0

0.0000 -

Pathimys (pﬁ

em/yE -

- 0.006E+00
0. 000E+00

0. 000E+00

L 0.000E+00

T-000E+QC

0. 000E+05.

" 0-000F+06"

0.000E+0G0

=0..00067

0\000E+00

L0.0000

G 0000

0:0000
100000
20,0000
0_000E+0¢
* 0:000F+00

00006
0.0000
00000

0.0000

::o.aoas+oq
0 J00CE+00

- 0T0E+00
GIO0RELI0

. 6.000E+00
.- 02 000E+0D

‘0, G00E+00

0" 0 .000E+00

0-000E+00
Iififiiiz

0. 000E+00

050000

0.0000

0.0900
0.0000

0L 0000
6.0900
3.0000
0. 0000
60000 .
Tffeee
0.0080

. All Pathways*

9 .000E+00"

0.000E+00
0. 000E+00

0.000E+00 4
0. 000E+C0 -

3. 000E+CO

9 :00BE+C0

&.000E=+C0

. ﬂ 0QOE+G0

0-000E+00

00000
00000

CIEEIIL

000040
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Summary :

o

0
‘Reldio-
Nucl:.c‘ie
Am-241
Co-60
Cg-137
Eu-154
Eu-155 -
-Ni-63
Pu-239
Pu-240
‘Sr-90
Total.

0

0
0 .
Radio-
¥uclide

Am-241
Co-&0

‘Cs-137
En-154
Eu~155-
Ni-63

ZEITIIIT
Total
0*53um of

116-N-3

Ground hxhalat:.on H Eadon . Plant

meen/ yr

0.000E+00

.0 .G00E+00
0. COUE+00
0. GO0E+00
20 COOE+00

0.C00E+00
0. CO0E+00
0. GOOE+00
0:C00E+00

all water

DZ {Layer 1) Run #3 File: 116-N-3 DZ Layér 1.RAD

Total Dose Contributions TDOSE(l p,t) for.Irndiridual Radicnuclides: (1] and Pathways‘(p}
As mrem/yr and Fraction of Total Dose-At 't = 1.000B+00.years
Water Independent Pathways [Inhalation excludes radom)

Eract. mrem/yr fract., . -mrem/yr fract. .mrenfyr .fract.

0.00G0 - 0. 000B+8C-0.0000 ~ 0/C00E+02 (.0000". 0. 0DOE+0D 820000 0.000E+OD:D.ODOD:‘D;GOOE+Q0-0;OGGB

0.0000 - 0.-000E+00 00000 . 0.CO0E+OC 0.0000 O.CO0E+00 G.0000  0-GO00E+GO '0.0000 {-0600E+00 di0000-

0.0000 . 0.0QOE40C 00000 ~0.0C0E+00 0.8000 0.000E+00 0.0000 0.000E+00 §.0000 " 0.000E+00 00000
0.0000- G.OC0E+J0 0.0000 . 0.C00E+00 ¢.0000 :0.GO0E+00 00000 '-0,000E+006.0000  0.000E+00 9.0006

0.0000 . G¢.000E+0C 0-0000 “0.000E+09. G.QC00  '0.000E+00 0.0000 0.000E+00° 6.0000 0 0C0E+00 0. 0000
0.0000 G OC0E+0€ 0:0000  0.000E+00 0.0000 O.CO0E+00:G.0800 0.300E+00 0.0000% 0900E+00-0,0000 .

0.0000 G.00CE+00 Q.DUOG.-U.BOOE+OO G.0000 O0.GCO0E+00 0:0000-.0.000E+00 00000 0.0C0E+00 0.0000

0.0000  ©.DOGE+0C 0.0000 'QlGOOE+00 2.0600 ~0.000E+00 -G.G0G0 -0.000BE+00 0.0000 - 0.000E+G0 0.0000

0.0080 "0.000E+00 0.0000 - 0.0C0E+00 0.0000 '0.000E+00 0.0000. 0.000E+D0 000060 0.000E+80-0.0000

$I71FF ITTEFETEE EEEEST SLTEIEIST PETIEE EFTTLTEES FEEFLT PTRLTIfff fffiT i fRiffFfff RIfIfi.

0.0000 . 6.00GE+DG 0. GO0 @.000E+00 0.0000 O0_GCOE+00.0.0000 O.G00E+00 0.0000 ~0.000E+06 '0.0000

Total Dose Contributions TDOSE{i,p,t) for Individusl Radioruclides {i} and Pathways (p}
As wrem/yr and Fraction of Total Dose At t = 1.C00E+00 years
Water Dependent Pathways .

- Water Fish . Radon (Plant =~ Meat e - Milk

AASRAAAAAAARRARR, - AAARARRAMRADAGARA - AARAAARAANAARBAR X A :

mrem/yr fract. mrem/yr Eract.. nirew/yr Efract. wrem/yr fract. wrew/vr fract. mremfyr fract.
AARRRRARA RARARE EARRNARRR ARARAR - ARARRKRAR RAARKA RARAAARAA RAAARA AARARARAA AARARE - ARARRAAAA AARARK
0.000E+00 '©.0000 O.000E+00 0.0000 ~0_000E+00 0.0060 " C.O00E+00 0.000C° '0.000BE+00 00000 -D.OODE+0QﬁD.DGDO
0.GO0E+00 00090 9-000E+00 0J0000  .0-QCOE+00 0.0000 - 0. 00GE+0C 0. 060600 ' ¢.0008+00-0.000¢ 0.000E+00-0.0000 -
‘0.0O00E+00 0:0008 . 0.0D00E<00 0.9000 -0.00CE+00 0.0000 -G.000E+00 0.0000 0.000E+0D DLDOOGE~D.OODE+UQ e.0000
:0.GOGE+00 0.0000 " 0:000B+00 .0.0C00 O0.000E+G0 0.0000 C.000E+00 0. 0000 "0.00CE+00 0.000G: 0.000E+0D ©0.08C0
0.GO0E+00 G.Q00G  0.00QE+00 0.9000 TDQODQE+DD 0.0000  G.000E+00 0.0000 0.000E+00 0.0000 --0.000E+00 050000
0:000E+00 0:0000 -0.000E+00 0.0600 O.000E+00 0.0060 ©.000E+0C G.0000 0.000E+80 0.0G000 0.000B+00 0:0000
0.000E+00 ©.0000 O.000E+D0 0.9600  ©.000E+00.0.000¢ 9. 000800 -0, 0000 O.008E+00 L0000 0.000E+D0Q 0.0000
0.000E+00 0.0000 --0,000E+00 0.0000 -0 00CE+00. 0. 0000 S.000E+Q0 0:0000 0.000E+00 0.0000  0.000E+00 0.0060
0.000E+00 C.C00S 0.000E+00 0.0000 © 6. 00CE+50.0.0000 '§.000E+00 0.¢000 fO;OOQE+OD 86000 :~0_000E+00 'G. 0000
ITFFETEEF fEF2T  CITEFIREST PITIEE  PFEfIFEREL FEFFEff  ITEELTTIT fFIfRT ITEITETIT fIffss TEFTRETIT ITIFIL
-0 .000E+0Q

£.0000 - 0.000E+0Q 0.00C0 - §.00GE+00 0.C000 . 0.0DOE+00 0.0000 "9.006E+00 0-0000: 0.C00E+06 §.0000

independent and depeéndent pathways.

C-48

/8. 000E+00:
02000E+60
0.000E+00
-0.000E£090

0.G00E+D0
0.000E+00

©0.GOOE+0G

‘0. 000E+00

| DJODOE+OD

ITIfEfEiE
0.900B+00

nren/ yr

SO OQORF00

0 000E+00

G.0UFE+00"
- 0.000E+00

0. 00BE+00
'8.-000E+00

'3.080E+CO"

% _0D00E+C0

0 000E+00

0. 000EX0D

fract.

0.0000
0.0000
0.0060
¢.0060
0.0000
50000
9.0000

0.0090

O.0000




1RESRAD,

Surmmary

L=

Am-241
Co~8g "
Cs-137
Eu-154
Ea-155
Ni-&3
Pu-239.
Pus-240
. 8r-90
fiiigzx
Total

Ragdio-
I'\.hf.tl:.:lide
L Am-241

L Co-60
Cs-137

- Bu-154
. ‘Bu-155
Ni-63
Pu-Z39
Pu-2490
Sr-9n
ETFTILT
. Total
0*Sum of

--0.000E+00

Version 6.1

T Limit =

: 116-F-3 DZ (Layer 1} Run #3

0.5 year

98/05/2002 10:23 Page 17

Pile: 116-¥-3 DZ Layer 1.RAD

‘CVP-2002-00002
Rev.0

Total Dose'antributiDns IDOSE(i,p.t) for Individual Radicnuclides {i) and Pathways (p)
X r = 3.B00E+00-vezts
Water Independent Pathweys (Inhalation excindes radon)

adon o

G.0000
60008
©.0000
0.0000

0.000E+00
0. 800E+00
0. HGOOE+O0-
0, 000E+00

"0 CO0BYOY 0.0000

0-000E+00¢ 0,0000
0:C00E+00 050000
07,0000
0 DOOB+00- 0.
o o
0.000E+00 030000

“Total Dose Lontributions TbOSE(ilp,t) for In@ividual:Radionmuclides (i) .and

-0000°

As mremfyr and Fraction of Total Dose At t’

" Inphalation
a P

0, 000E+0D . 6. 0000

. 0G0E+80
0. 000E+00

£.0000
4.0000

9.00CE+00° 4.0000"

0,000E+30" §.0000

. 0.00CE+00 0.0000:

0.6000
£.0000
©.0600

4. 000E+ GO
0.000E+60
0. 000E+G0
TEITEIEEE

F2IEEE.
0.000E+00 0.0600™

-0, CBOE+00
0L TO0EH00
0. CO0E+00
0. 000E+00
0. 000E+00
0. DOGE+60

0. 000E+00
05 000E+00
- 0: 000E+00

0, GO0E+00

4.0000-

0.0000
. 9.0000
&.0000
0.0000

2.0000

0.0960
0.0000
0.0000

C1TFiLE
0.0000

0:600E+00" . 0000

0.000E+00 0.0000
01 COOE+00- 0.0000
9. 600E+00- 0. 4000

0. 000E+00° 0.00600

0. GO0E+00 0.00600

OI000E+00 00600
9.0000

0. B00E+00
0.C00E+00 0.0000

O_G0BEL0T"

- As ‘'mrem/yr and Fraction of Total Dose At t
: ‘Water Dependent Pathways

myem/yr Fract. - mrew/yvr rem/yr

KAARRAAL AHAARA AARERAARA “RARAAA AAA LN
0.D00E+00 0.0000. 0.0G0E+G0 0.0C00 0:000E+00
0.000E+008 0.0000  8:000E+00 £.0000 .0 .CC0E+00
0.000E+00 06000  0LOGOE+00 0.0C00 O CO0E+0Q
0.D00E:00 0.0800 0.900B+00° §.0000 -0 .CGORE+0D
0.000E+02 0.0000 . 0.0G0E+00 0.0CD0 - 0.000E+G0
0.000E+00 0.0000 . 0. 000E+G0 ©.0000  0.C00E+00
0.000E£00. 0.0000 - 01 000E+50 9.0G00. 0.CO0E+DC
0..000E+00 0.0000 " 04000E+C0 4.0000 ~0.CQOE+00
0.000E+00 00000 0§ 000E+G0 9.0000 - 0. 00OE+00
R 0 i R 2 X O 0 A
0.000E+00" 020000 "¢, 00CE+C0° 0.0000 '0.000E+00
all water independant and dependent pathways.

“mrem/yr fract.
03 G00E+00
0-0O0E+00
0.000E+00: 0,0000
0.000E+00"-G.00600
0:000E+0Q7 0.0000

0.0600
0.9¢00

" 07 0O00E+0D: 00000

0.000E+00: 0.0000
0.000E+00. 00000
0:000E+00 0.0000
EFTEEEET £1EFEE
0. 800E+00 §.0000

C-49

-0.00CE+00
0.000E+0D
-0_000E+00

0.000E+00 .

0:000E+00
G_00GE+00
'0.000BE+00
TIITTEsis
0. 00CE+00

0.0G0E00 -

00000

6.9000 "
04009
09000
00000

6.0000
©.0000
c.0000:

ok ek
G:i0000

= 3.000E+00 years

ARRARAARA A

6. 008E<00
0. 000EZ00
¢, QOGEX00
0 OGOE00
0. 008E500

BI0G0E+00

0.008E+00
‘0.0B0E+00
- 0= 00 GE+00,

TTITTEIET
€.000E+00

0:0000

. B:000E+00
- 92000E+90

0.00REL0D

0.000E+00

0. 000E+A

~0.006E+00
4:.DOBE+00
0. 00GE+0C

0 .DQOEYO0

FITETTETET
. 9.000E+00

Mille

0.0000.
0.00007
0.00%00 !
o.oabo
9.9000 "
0.0000
a.oopo -’
0.0000
0.0040;
ifEfis

0.0000-

Pathways (p}

©0-000E+0E
" 0L000E+00
0. 0008400
0. 00UEL0C

0.000E+£00
0. C00E+00

' D:000E+DD
000000
0. CO0EF00"

0.000ES00

0I00a0-
0.6000,

0.00qo

J0.0000 -

00000

a.eo0d
0.0000: -
.agog ¥
CEIETET
050000

0:0005+040 .

0.000B+00

©.000E+00

C.000E+00
0.80CE+00
0LOQ0E+DD

G BOCEH0Q

0.00DE+0D

. 000B400
0.000E+00

0.000E+CO

0.000E+C0" O

0_000E+G0
0.000E+00
0. 0BDE+00
0. 000E+00

| fract. -

0.00600
0.9000

- 00000

0.avo0

0.0000
0.0000
6:0000
0.0000
0.0000
TEIiis
00000

0.008E100 00

IIFIIFITE 1
0 QUOEH00
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Suemazry : 116-N-3 DZ.(Layer 1} Rum #3 File: 116-N-3 DZ Layer L.RRD ' - : . o Pt
Total Dose Contributions TDOSE{i,p,t} for Individual Radlonuélides ti). and Pathways (p) ] \\*;J)
-As mrem/yr and Fraction of Total Dose At .t = 7.600E+00. years *

] L . . Watér Independent Pathways (Inhalat;on excludes radon)
0 ; _Inhalation

Radio- AL AR ;

Nuclide mrem/yr fract. mrem/yr “fract.

FAARRARAR ARRARA.

Am-241  0.0G0E+00 0.5000. 0.COOE+00 -0.0000- 0.000E+00 040008 - 0.000E+00 G.0000 G.000E+G0 0.0000 o.oeoﬁ+uo‘n.boon @.000E+00. 0.0000
Co-60  0.Q00E+00 0.0000 .0,C00E+0G ©.0000 . 0.G00E+00.0.0000- €.000E+00.0.0000 @ G.BOCE+00 0.,0000° ©0.000H+00 0.0008 . 0.000E+00 0.0000
Cs-137 0.000B+00 ©.0000 0.000E+00 0.0000: 0:0Q0E+00-0.0000. T.0008+00 £.0000 :G.000E«00. 0.0000 . 0.000E+50  0.0004 - 0.0008+00 0.6000 N
Bu-154  0.000E+00.0.0000  0,000E+00-0.0000- 0.000E+00 0.0000  0,.000E+00 0.0000  G.000E+00 0.0000. 0-000E+00, 0.0000, . 0.0G00E+CC 0.0000 '
Eu-155 0.000E+00 .0,000¢ - .0.C00E+00.0.0000 . 0.000E+00 00000 0.000E+00 G.00G0  G.0Q0E+00 ¢.0080 - C.CO0E+00: 0.0000 - 0.CO0E+0C. 0.0000
Ni-63  0.000E+00 0.000¢. 0:000E+00.-0.0000 0.000E+00 0.0000 O.000E+00 0.008C 8,000E+00 0.0000  0.C0CE+00-.0.0000;. 0:000E+00 0.0000

. Pu-235 0.000E+00 0.0000 . 0.CO0E+00:.0.0000 0.000E+00 0.0000 -G.000E+00°0.0000, 0.000E+00. 0.0000 0:000B+00 0.0000 . 0.CO00R+00. 0.0000
Pu-240. 0.CG00E+00 0.0000.. 0.CO00E+00 0.8000 Q;ﬂDOE+Dﬁ 0.0000 Q.00CE+00 ©.0060 0.000E+00 0.0006 5.000E+0C 0.0000 . O,0008+00.0.0000
Sr-90 0.000E+00 9.0C00 -0.000E+00 0.0000 . 0.0GO0E+00 0.04009 L 0.000E+60 ©.0000 - 0.000E+00" 0.0000° . 0.000E+00; 0.0000° 0.J00E+00 00000

CIERIIRY PRIEEELTEI PIRTER FITTITILE DETRET LEETEEIEL PITEET FRERFLELL TIITLIC TTESIINIC LIII9F fETRSEEET $IFEIT PEITETINT IIffft

Total 0.000E+00 0.0000 . -0,000E+00-.0.0000 - 0.0CG0E+00 0.0009. 0.000E+00 0.0006 :0.000E+00 0.0000 -0.008E+00 0.0000 : 0.000E+00 0.0000;

3 .
Total Dose Comtributions. TDOSE(i,p,t) for Individual Radichuclides (i} and Pathways: (p)
As mrenu"y:ﬁ and Fraction of Toral Dose At L = 7 .609E+00- years

G Water Dependent Pathways :

1] Water Fish . . Radon . Plant Meat . Milk . All Pathways*
Ragio- - AAARAARARAARARAR  AARKARRARAKAAA 7 AAARARAGAASAARAR g B

Wuclide ‘mrem/yr fract. = wrem/yr fract. - wremfyr fract. mrem/yr -fract. .mrem/yr -fract. - mrem/yxr fract mrem/yr fract.
ammuEn e ML wSamEED gz s SARAAARAA AARRAAS AAAAARAAA AAAARA ABAAAAAAA R AREARRRRA ARARAZ  ARRARARAK RAAAAE RARER

| Am-241  0.0C0FE+00 0.0000 . 0.000E+00 ©.0000 §:000E+00 D.08000- -0.C00E+00. 0 6000 - 0.000E+00 0-0000 0.COGE+0D 6.0000 0.000E00 0.0000
Co-60 . 0.0CG0E+00 .§.0000  '0.000E+00 ©.0000; -0.000E+0C C.00C0 -0.00E+00 D.0000 , 0-0CO0E+00 0.0000 -0.000E+00 0.0000 0.000E+00 0.0000
C5-137 .0.000R+50-0.0000 €.000E+80 0.0060 . 0.000E+00 0.0060 0.000E+00 0.0000 '0.000E+G0 0-0000° 07000E+00.0.0000 O_DOOEsC0 0.0000
Bu-154 0.000E+00 0.0000 .0.00CE+00 0.000C ' §,000BE+00 0:0000 . 0.000E400.0.0000 2.0B0E+00 0-0000 0.000E+00 0.0000 ,0.000E+00 0.0000
Eu-155 . 0.000E+G0 0.0000 .0.000E+60-0.0000  0.000B+06 0.0000 0.(00E+00. 0.0000 .- 0.0C0E+80 0.0000 -0.000E+GY §.0000 - ¢.000EiG0 0.0000
Ni-63 = 0.0GCE+0C 0.0Q00 .C.GQCE+00 .0,0000 .-0.000E+00 0.00G0 0.0C0E+00 0:0000 0.000E+00 §.0000 0.000E+00 9.0008 0.000E+00 0.0000
Pu-239 . 0.000E+0C 0.0000 0.000E+00 0.0000 . 0,000E+00-0.0000 . 0. GCOE+00 0.000E+00-0.0000 0.000E+0C 0.0000
Pu-240 C.00CE+00-0.0000 0.00CE+DC 0.0000 . 0. 000E+00 8.0000 -0.0C0E+00 0:.0Q0E+00 0.0000° 0.000E+06 0.0000
Sr-90 . 0.00CE+0C 0.0000..0,.000E+00 .0.0000 - 0.000E+00 -0:.0000 0u000E+00. 0.000B+00. - 0.000E+00 0.0C00
o o ol 0 R 0 s R TTIEET ITTEIIiE - RETTIELIT - ITIE TITEfTies IIITES
Total  0-.J00E+00 0.0000; 0.000E+00 .0-0000 0.000E+00-0.0000 :0~.060E+00 0:0000  ©0.000E+00 G.0000 C.000E+00-0.€000 0.000E+006 0.0000

0*Sum of all water independernt and dependent pathways. ’ . - S :. . : .

©-50
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N : ) ~Total Dose Contributions TDOSE{i,p,t} fof Iadividual Radlrmucl:.des (1) and pPathways (p)
. Ag mrem/yr aand Fraction of Total Dose At t-= 1.600E+0Y years.
o . Water Independent Pathways (Inhalatlcm exclud’.es radon)

G- ) S Grouud . N Inhalatlon
Radio- AREARANEARARAAAR ANARSE Ak
muclide. mrem/yr fract.  -mrem/yr . fract.

ARAAAAR ARRARAAAA ARRAAR | AARARARAA  AARARA SARAA . BAARAS ; ] . AARREE - A7 &
Am-241 - 0700CE+00 §.0060 0.000E+G0-0.0000 - 0:-000E00 00! © 0.0D0E+00] 0.000E+00 ©. 07 0.000EX00 6.0000
Co-60. . 0_D0GECO 0.0000  0.000E+G0' 610000 . 0.GOOE+00 0.0000 0. GOOE+00.0.0000 0.G00E+00 © 0. DODE+00 1 0. 090E+00. 010000
Cs~137% 0:000E+00 0.0000 0.000E+00 0.0000 0.G0DE+00°0.0000 0.000E+00.0.0000  0.CO0E+0C 0.C000. 0.000E+00 2. 080E£00 (. 0000
Eu-154 0.000B+00-0:0000  0.000E<00 '0:0300  0.000E+06 0.0000 0.BO0EE0C 0.0000 - 0.COOE+00 ©.C000 0:000E£00 0, 000E=60. ¢.0000
Eg-155  0.000E+00-0.0008° 0,00CE+G0 0.0000 0.C00E+0R 90000 0. C00E+OC 0.0000 . 0.CO0E+00 0:G000° 0.000E+00 0.0 0. 000E+DG -0 0000
Ni-63 ~ 0.DO0BR+00 (.0000 0.008E+0070.0600 -0.CO0E£00 0.00C0 O0.000E+80 0:0000 - 0.000E+00 0.6000 - 0.0G0E+00 H.0: © 0.00DE+00 010000
Pu-235 - 0:000E+D0 00000 0.008E200 0.0000. 0:CDOE+0C 0.0000 0-000E:0C 0.0800 - 0I0DDEL0O0 0.0000 - 0.GO0E+00 G, . 9L 000E£G0 6.0000
Pu-240  $iG008+00 00000 0. 000E+00 00800 0.000E¥00 0.00060 0.CO0E<Q0 9.0000 - 0.000E+00 0.0060 - 0.000E+00 G- 0. 080E+00  C.0000

Sr-20 0 :I000E+00-0;000C  0.000E+00 0.0000 0.CO0E00 0.0000 © 0.C00ET0G 0.0000%: 0.0008+00 0:0000, -0.000E+00- 0.000¢C.  0.000E+00: 00000
IEIEETE-TEETRITEY TIRFIF FIZFIITIR IITILF ETIITIENT ITRIIT - IITISITIT TEII99 PITLITITE FIT14F° $If1ififl ITSf%f. IFDIFTEfL Iffifs
Total ~ 0.000E+00-0:0000 0 008E+00 626000 0.0C0CE+00 0.0000 OIG00Ex0C 0.0800 - 0.0C0E+00 0:0000 0.000F+00" ¢.0000 " 0.000EL00 "0.0000

a . .
Total Doge Contributions TDOSE{i,p,t) for Individual Radionuclides (i) and Pathways (D)
As - m.rem,-’yr and Pract:r.on of Total Dose At t = 1.600E+01 yéars ’
o . ‘Water Dependent Pathways
f] ) Water . - Fish . . Radon - Plamt - . . Meat R CMEilk . All Pathwa,ya*
‘Radio- ARR : : :
o Buclide * mremfyr - fract.

AARRRAR RARARARAR iﬁéﬁﬁﬁ AEARRAARA ARRARA ARARARARR RARAAR ' ARAARRARAA RARARE - AARBARRAR AARARA AARRAARER ABAARK RARBARREA AARARA
Am-241- ©.000E+00 ©.000C §.000E+80 0.0000 0.G00E+00 0:0000 -0.000E+00 0.0000 0.300EL00 0.0000 0.0C0E+G0 '0.0000 " 0. CO0EL0C 0, 0000

Co-60 C-000E+00 .0.0000 0.000E+00 0.0000 0.000B+00 0.0000 0.000E+00 0.0000 , 0.000E+CO. §.0000 “0D.000EF00 0.0000 " 0.G00E+08 0.0000

Cs-137 ° 0.0C0E+00 0.0000 * 0.00GE+00 6.0000 O.000E+00-0:0000 G.000E+00.0,0000" 0L 000E+00" 0.0000 0_000E+00° 0.0000 : 0.000E+00. 0.0000

En-i54° -8 0C0E+00 :0.06000 @.008E+00° 0.0000 -0.000E+0G 0.0000 - &_000Es00 00000  ©.000E+00 0.0000 G.080R+00 0.0000 _ 0.600E+00 0.C000 -
Eu-155 ©0.000E+00 :0:0000 ~ 0.00GE+GC ©.0000 ©0.000E+00°0.0000 ©.0CDE+00°0.0008  0.Q00F+59 G.0000, '0.0G0E+C0 0.0000 0.CGOOEF00 0.0000

Ni-63 7 0.000E+00 0.0000 0:000E+00 0.0000  0.0C0E+00 0.0000 0. 060E:+00 0.0080 ' 0.400B+00 0.6000..0.000E+00 0.0000 "0.000E+00 0.0008

Pu-239  0.000E+00 0.0000 9,006E+00°0.0000 ° 0.0C0E+00 00000, G.080E(00 0.0000 -C.000E+60 0.0000 §.000%+00 UI0000 '0.000E+00 0.6008

Pu-249 0.0008+00 G:10000 0. 000E+00 0.0000 - 0.000E+00. 0.0000.. G 000DE+00 0.0000 ©:0005+00 ¢.0800 ¢:000E+C0 0.0000 0, ¢G0EI00 0.000D

‘Br-90 - £:000E+00.6.0000  0.000E+00 0.0000° 0.000E+00 0.0000 0.000E+00 00000 Gi000E+00 ©.0000 ° 0.000E+00 0.0000 & 0.060E+00 0.0000

‘TETIITE IITIIITIT-IILITT IIZITESIT ITI1071 "TEFIEITPR.2¥3%T TETTITFF PEfEfF TEFITTTTT REFTLR ,ifirifiii‘iiiiii=.iiiiifiii EEfT1T

Total. T OL000E+00 90006 0.C00E+00 0.0000 ©0.000E+00 0.0000 0.0002+00 0.0000  ©.GO00E+00 0.0000  0.GO0E+00 0,0000 '0.0G0E+00 0.0000

0*Sum of- all water independent and dependent pathways. : ’ ’ ’ o s . ’ : Co
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Summary.: 116-N-3 DZ (Layer 1) Run #3 . Flle. 115-N-3 DZ Layer 1. RAD

'rotal Pose Cuntr:.but:l.ons TDOSE(i,p,t) for Ind:.v:r.dual Rad:.uzmclldes {i) and rathways {p}
as. mrem/yr and Fractiom of- Total Dose At t = o4, 200E+01 years' '

[+ . . Water Independent Pathwavs [In.halat:z.on excludes radon)

a . Criound: Inhalatién ;
Radio- RARAAARAAARAAARA - RRAARAARBARAZARR J ] . : -
Nuclide mrem/yvr fract. wmrem/yr fx_:‘aici:.': _mrem/yr fract. ) m:.-_—em/yr fract.

0.000E+00 0.0000. 0.000R+00. 95,0000 - 0.000E+00; B.0000 0.060E+00 0.9000 . 0.0G0E+00 Q,0000

©.0GOE+00 0,.0000 0.000E+00 §.0000 . -0.00€E+00 0.0000 O0.Q00E+C0 -0.0000  0.0G0R+00 0.0000
- .0.0C0E+00.0.0000. - 0-000E+00 .3.0000 . 0.080E+00.0.0000 0.000E+E0 0.0000 0.0C0E+00 0:0000

0.000E+00- 00000 0.090E+00 §.0060 , C.00GE+00. 0.0000 0.000E+C0 0.0000 - 0.000E+00 0:0000
-0.000E+00 0.0000 . 0-000E+C0 0.0000 . ¢.000E+00 -0:0000: 0.080E+00.0.0000 0.000E+00 0.0000
.,0..000E400, 00000  ©.000E+00 0.0060 6.000E+00:6.0000 .0.000E+Q0 0.0000 0.0Q0E+00 0,0000
- .0.000E+00 ©.,0500 . C.000E+C0 0.0000  0.0Q9E+00 0.0000 ©.000EH0C -0.0000 - 0.000E+00 £.0000
Pr-24¢ 0.00CE+00 0.0000 O.000E+00.0 0. 990E+00 0.00CE+007 0..0000 . 0 0008700 c.buvu 0.000E+00 0.8000.-0.000E+00 -G.0000
Sr-90  0.000E+00 0.0000.: ¢.000E+09- 00E+G 0.000E+D0 9.0060 §.000E+00 ] - 0.0J0E+00 .0000
TITf3f1 LIfTLE935 DITRET AITI9T181 471 TEPEIL 131 -1TLITILE TRITIL. IRFTILIFE IFFTiE TIit CEIfEET TITEITING Ififif
Totgl  0.000E+00.0.0000 O0iC00E+09. 0.0006 :@.00DE+00°0.0900 0.00GE+00 0.0000 0.000E+D0 §.0000 0.0QUE+00 0.0G00 . G.0DCE+00 0.0000

Zm:241 0.00CE+00 0.000% .0.D0CE+0O
Co-60 . 0.000E+00 ©0.0006 ©.000E+00
Cs-137 0.000E+00 0.0006. .0.000E:00
Eu-154 0.00CE+00 ©.0000  0.000E:00
Eu-155 . 0.000E+00.0.0000 -0.000E+00
Ni-63. 0.000E+G0 C.000G  0.000E+00
Pu-233 . 0.Q0CE+00 0.0000 -0.DOOR:00

[+
Total Dose Contr:.but:l.ons TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways {p}
As m.rem/’yr and Fraction of Tetal Dese AL t = 4.200E+01 years ‘
¢ . ©  Water Dependent Pathways ’
[ Water Fish - Radon - FPlant . . Meat X Milk ‘All Pathways*
Radio- | EA : o : AAAA] A ARA - .- |
Niclide mrem/yr Erac mrem/yr fracg. . mrem/yr fract. mrem/yr fract. mrem/yr fract mrem/yr fract.

ARRAAAR RAARARAAR RRARAR AAARRARAR ARARARA G ARARRAAAA. ARAARA ARARAAARA ARRASA 'AAAAAAAAA AARARA ARARARAKR ARRRRA
Am-241 . 0. 000E+GO "0, 000E+00 0.600¢  0.000E+00.0.0000 0.000E:00 6.0000 0.000E+00 0.0000 &,000E+00 00000 0.000E+G0 0.0000
‘Co-60.  0.000E+00 0.000E+00 0.0000° .0,000E+00:0.0000 0.000E+00. 0.0008 - 0.CO00E+D0 0.0000 .0.000E+00 C.000C 0.000E+00 0..0000
Us-137  0.000E+00 0.C00E+00 ¢.0000 0_000E+00.0.000C 0.000E+00-0.0000 0.CO0E+00. 0.000C 0.000E+00 0.0000 0,000E+00 00000
a
0

Eu-154 0.00GE+00 0.000E+00 -0.0000 0. 000E+00"§.000¢. 0-C00E+0D 16,0000 . 0.CO0E+00. 0.0900 0.000E+00 0.0000
Fu-155 0.000E+00 6.G00E+00 0.00068 " 0.000E+00 0.0000 4,000E{0¢ 0.0000 - 0.C0GEL00 0.C000 0.GDQE+D0 |
Ni-63  0.G00E+00 0.GO0E+00 . 0. 0000} . 0. 000E+00 00000 ©0.000E+00 0.0000 0.000E+0C -0 ©.0000 0.000E+00 ©.0000 -

0.0000 - -0.C00E+D0 0.000¢

2 o

0.000E+00 0:0500 .0.000E+00.0_0006 0.000E+D0 0.0000 - 0:000E+00.0.0000 * 0.000E+00 0.0000 0.000E+00 0.0C00
0

0

Pu-23% 0.000E+00
Pu-240 0.000E+00
Sr-80  -0.009E00

. 0.000E+00 0.0600 .0, 000E+00.0.0000 0.000E+00 £.0000. 0.000B+00 0.0000 O0.000E+00 5.0000 . 0.300E+00 0.0000
- 0.000E+00 ¢,0000] 0.000E+00 0.0000 0.C00E+00 0.0000 0,.000E+00.0.0008 0.000B+00 ©£.0000 - 0.000E+00 0-:0000
TETEILT iifiiiiii i vk O e e D 9 0 A0 0 R 1 e 3 e e O e RO o i
Total. 0.000E+00 6.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.C00E+00 0.0000  0.000E+00 0.0000 0,000E+00. 0:0000 0.000E+00 0.0000

o*sum of all water independent and dependent pathways. ) . . .

: .C-S_Z
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Total Dose Contributions TROSE(i,p,t) for Individus]l Radionuclides (i) and Pathways (p}
. Az’ mrem,’yr and Fraction af Total Dose At t = 4.700E+01 years )

0 . Water Independent Pathways (Inhalation: excludes radon}
[} ©o0 Ground Tl In.halat:.on o ~Radon - oo C, Plant (-7 Meab | "
Radio- MARARAARARRARARA AABRARARARAARAA PP Mg =i D EEEAA . ARAREARAALERASER. ;
ide ' mrem/yr  fract.- fract. & mrem/yr fract. - mZem/yr £fract. mrem/yr f‘ract._ mremfyr : fract.
. 3 ARaSisl rrpiREiss mAsnss | TER AAAAAR RARRAA AR RREEEE E AEEARE RAAARALAA RERARA

AT-241 0. 000EH00:0L 0600 - 0. 000E+00 $.0000  .000EL00
LCo=60 . 0.000E+00 (.0000 - 0.000E+00’ 00000 ~0.0008+00
Cs-137 0G00E+00 0.0000° 0.000E+G0 §.0000 :0:060E+00°

Eu-154 '0.C00E+00 0:0000 - 0 000EHG0 0.0000 0.0G0EHD0
Eu-155 0. G00E+Q0-'0.0000 '_ULOQDE-FBD 2.0000 0.0COE+00Q-
Wi-63 - 0.000E+00-'0.9000 0.0008+00- 00800 05 COOE+00
Pu-239 0.-C00E:00.3.0000 . 0.6008+00.0.0000° 0. GODE40Q;

- ©.DGCE+DS 0.0000 -o;budE#aore.uaoo--o.000E+oo 0,000 0 O00E+00. ¢, 0000
0.00CE+00 §-0600 - D.TOOE+00. 00000 '0.000E+00 0,0000 §.000E+R0 010000
©.000E+00 0.0000 © 0. 000E+00 0.0000 - 0.000E+0¢ 0:0000 9:000E+0G- G.0000
0:000E£00 9. 0.000E+00 ©.0000 * 0,000E+00 0.0000 “0000B+00 §.0000

T 0L00CE+00 0:6008 - 0.000E+00 0.0600 D.000E+00 00000 ' 0 Q00EL00 C.0000
G.000E+00 .4,0000 0.000E+00 0.0000 0.000E+0C 0:000C '0.000E+00 G.0000
‘0.000E+00 05000 0.000EH00° 0.0000 '0.00GEH00 0.0000 0:08UE+D0 ¢:0000

- Pu-2£0 0.000E+00 0.0000. 0.0GOE+00. 00800 -'0.G0CELDC - O.DU0EH000.0000 0.000E+00 0.0000 '-0.000E+00 00006 B.000E+00 '0.0000
Sr-90 ° 0.000EL0C - §.0D0E+007.0,0000 -0:000EH00 ©0.080E+80 00000 -0 000E+00 0.0600° 0.000E+00 0.0000- 0.000E+00° ¢.0000
oo e e o : 3 S e e A CRRIITEIISD FRIIAT C PILITIELT ITIETE CTTITITNIE TRLEIT  fRRPLIILY fiifss
Total - (0-.00CE+G0 §.0000 '0.000E+00 08000 0.G0CE+00- 0 - 0.D00EH00 0.0000 -0 .00CE+Q0 0.0000 - 0.004E+0G O,.0000 0.000E+00 0.0000

[ . . . i
Total Dose Contributicns TDOSE{i,p,t) for Individval Raditmuclides (i) and Pathways (p)
. As wrem/yr and. Fraction of Total Dase AL t = 4.700E+01 years’ ’

a Water Dependent Pathways ’
o . :

Radio- ¥y :

Nuclide s k . Lract. . mrén/vr
............... R EERA¥AE RREARAR

Em-241 0-000E+00.0:0000 OJ0C0E=00 0.0000 '0.000E:00 00000: '0LC00E+00 0.000C °0.G00E+00 0,000 §.0D0OE+00 00000 [.000E:D0 O
C5-6C BIBOOE+D0 0.0000 - 0.000E+00 00006 -0.006E¥0G 070600 0.000EL00 0.0000  0.G00E+00 0.0600 ° 0.000E+60 0.0000  0-000E+00 D
Cs-137 . -DLU000E+00  0.0800  0:000E<£00.0.000¢ -D.000EH00 00000  0:0O0E+00 §.0090 {.000E+DS. 0.009C ©B.G0O0E+00 -0.0000 ©.00CE+00 D,0000
Eu-154 . 0 .000E+00 "0.0000 ©.000E+G0.0.00%0 ' 0.090E+00.6.0000 -0:.GO0E+00 0.000C 0.000E+0D 0.0000 - G.000E+00:0-0000 0.000E+Q0 O:
Eu-155 0C00DE#00 -0.0000 0.00GE+G0 0.0000 ©.006E¥0C C.0000 ©.C00E+00 €.000C - 0:000EL0L 040000 €.00UE+00 (:0000 : 0.OCOEL00 D
Ni-63 .0.000E+00 0.0000 O0.0GCE+C0-'0I0000 0:00CE+00 0.0000 ‘0.CGQEL00-0.0000 ~ §.000E+0G 0.0000 - 0.0GOE+00 ©.0500 - 0:000E+00 0.00060
Pu-=239. .0.000BE+00 0.0000 -0:000E+00 0.0000 ©§.000E+00 0.Q000 ' 0.000E+00 G.0000 0.000E+00 0.0006 0:000E+00 ¢ 0000 | 0.0G0E+0¢ 0.0000
Pu-240°  0:000E:00 0.0000. . 0 00BE+00 §.0000 - 0.C00E+00 0.0000  ~0.000E+00 §.0000 . 0(000E+00 '0,0000° ©,000E+00 §:0000 0.000E+00 0.0000
SE-90 ' 0.CO0DE+0C 09000 0.000E+00 0.0060 © G.C00E+00:0.0000 0.0GUE+00 0.0000 : §.000E+00 0.0000 "0 000E+00 0, 0.000B+00 0.6000
EITEEIT IITITITNT FEITIT ITITITLILIRITLT° IITTRETET ITITIT ITETETIET -ITITEE ITIIEEICT ITRIIT O ITITIIIEZ EIITITEEL IITERE
“Total ' 0.000E:06 9.0080 0.000ER00 §.0080 © 0.0008B+00 0:6000° 0.000E+00 6.0000 0.000E+00 0.0000: 0;0C0E+00 ‘0.000E+00 0.0000
o*Sum of all water independent and dependent pathwiys. ’ ; : : : S o -

C-53
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‘Am-241 - 0.000E+60
Co-60 " .. 0.000E+00
s-137 - 8.000E+50
Eu-~154 0.000E+00
Eu-155. 0.000E+00

Wi-63 . 0.000E+00 -

Pu-235. -.006E+00
Pu-240 0.000E400
Sr-30 . 0.000E+0C

ITE111T . IT1TTREIE
Total Q.00QE+Q0

1

CVP-2002-00002

Rev.0

- T« Limit = 0.5 year 08/05/2602 - 10:23 Page 22

File: 118-N-3 DZ Layer  1.RAD

Total-Dose Contributions TDOSE(i,p,t) . for Individual Radionuclides.{i}- and Pathways' (p)

0.0000 -

0. 0000
Irfirz
0.0000

As mrem/yr and Fraction of Total Dose At t = 1.370E+02 years
Water Independent Pathiways {Inhalation excludes rad.on}

fract.- . mrer/yr
A . z ARA] ; AR AABRAARRAR
0;030E+00 00000 -0.000E+0G 0.0000 rO.DOOE+OD‘0,QOOD -0, 000E+00 &.0000 - B.GODE+§D‘G.OOOG

0.000E+00 0.0900 . 0:000E+00 00000 .0, 000E+00:0.0000 ., 6. 000E<00 0.0000° 0.00CB400; 020000,
0.Q00E+00. :0000 .0_C00E+00 0.0000" 0.CPOE+00-0.0000 0 000E+00 0.0000. .0 .C00E+00 ‘(. 0008

0.000B+00 00000 0. 000E+00:9.0000 © 0_CODE<00 00005 .0.0008+00 00000 -0.000B+00 00000

< 0.000B+00 9.0000  :0.000E+00 0.0000 °0.000E+00 0.0000 -.0.000E+06-0.0000 0.000E+00 0.0000

: 0;000E+00 9.0000 ; 0.0C0E+00,0.0000 0 0008+00 '0.0000 .. 0.000E+00 .0.0C00 0200000 .0 0000
0_.0Q00E+00 0.0000 © 0.D00E+00 0.0080 . C.0G0E+00 0.6000 0_COUE+B0-0.0000  0.000B+00 0.0000
0.00CE+00 0.0080 - 0.0C0E+00 00080 - ¢.000E+00.0.0000 . 0.CO0E+L0. 0.:0000  0.000E+00 00000
0 :000E+30°.,0..0000 ; 0.000E+00.0..0000 ~*0.000E+00:0.0000:..0:.000E+00- 00000 0. 000E+0D "0, 4000
TEFITIEIT ITLILE L DEETEETET TIEEIT  if
-0.000E+00 0.0000 . §:0U0E+00 0:0000- -0.0G0E+00 0.0600 0:000E+00 0.0000. T COOE+0G 0-0000

Tétal Dose Contributions TDOSE(i,p.t) for Individual Radionuclides (i) and Pathways. (p)

Q

0. . Water
Nuclide _mrem/yr fract.
PV i EREERT EAXAEN

Am-241 U.DUOE+00

Co-60 -0 .000E+00

‘Cs-137. 0.C00E+0Q

Bu-154, 0.000E+00

Eu-155 0.000E+00Q
Hi-g3 0. 0O00E+00
Pu-235 -0.800E+00
Pu-240 . 0.000E+00
Sr-530 0.GO0E+0D
ITTIETE ITITIIRER
Total 0. GO0E+00
0*Sum of zll watexr

0.0008
Q.0000
0. 0oae
0.0000
0.0000
0.0000
0.0000

-0.0000
g it

0.6000

As mrem/yr and Fraction of Total Doss At t = 1.370E+02 - years
‘Water Dependent -Pathways

&.000B+00 D.OOOO 0 Q0OE+C0 0.0000'-0.000E+00'U.0000 ©.000E+00 ¢.0000  §.00CE+00 .0.0006
0.000E+00 -0.0000 ©.000E+00 0.0800 .i0,000E+00 -0.0000 . 0.000E+00 0.0000 {.00CGE+00 0.0000
0.GOQE+0Q G.0000 .0.000E+Q0 ¢.0000 :0.CO0E+0C -0.0008.-0.000E:00. 0:0000° 4@:00CE+00 0O
0.000E+00 ¢.0000.. -0.000E+00 £.0000 0.CO00E+00 0.0000 . 0.000E+00 0.0000 0:000E+0G. 0,0000
9.000E+00 CG.0C00  :0.000E+00 0.0000 -0.000E+00 0.0008 - 0.000E+00 0.GC04a . 0.00GE+Q0. 0
.COOE+0CQ ¢.0000C - 0.000E+Q0

.GCOE+00 ©.00CP ~0.D00E+00 0.0000 :0.300E+00 0.6000 . 0.000E+00 0.0000 - 0:000E+00 0.0000
0:iC00E+00 §.0000 - 0.COOE+00 0.0000 :0.000E+00 '0,8000  0.CG00E+G0 00000 0.000E+00 010000
EETETTEEE TEIETT . fATSTIEAT IRITIE. IITTITIE PITEET CSITERIELE . LETECE. PITTITETI FRTIeT
0.0C0E+00 0.0000 0.000E+00 0.0000 -0.008F+00 00000 .0.000E+00-0,0000 . 0.000EL00: 0.9800

independent and dépendent pathways.
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fract.. .

0 A 0 0 AR 0 90 6 A o e

L6000 .

L0000
a 0.0000° :0;000E+00 00000, : 0'.G00E+0G 0.8000 . 0.000E+00- 00000«
0.GOOE+D0 £.000C :0.000E+00 0.0000 0-000E+00 0.0000 .0.C000E+00 0.0000 .0:009E+00 0.0000.
[ 0

0. 000B+00

0. 009E+00
. GOOE+05

0.000B+00
:0.000E+00
0. GOORL0D
‘0.000E+0Q
0. D00BE+00

o'aaoE*oo

0.0008+00

.0.0000

0.0000
0.0C00
0.0000Q
0.0000
0.000C0
0.0000
CLo0G0
c.ogoe
fE£5t
0.0040

All Pathways*"

0..000E+00

0. QO0E+00

0. 000E+Q0
0 CGOOE+0D

=07 GOOE+0T

0. 000E+00
0.060E+00

0L 000E+00

0E+00

-0.0QQE+00

0.0000
0.0000

00000
9.0000
0.0000

0.0000

0
£.0000
0
[

-
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Summary s 116-N-3 DZ {Layer 1} Run #3 Pile: 116-N-3 DZ Layer 1.RBED -

Total Dose Gontrlhutlons TDOSR(1, p,t) for Individual Radicnuclides (%) ‘and Pathways (p)
“As mren/yr ard Praction of- Total Dose At £ = 3/000BE+02 vears
A a . Water Independent’ DPatiiways (Inhalat:.on ex.cludes radon)

mnem/yr fract : m.'cem/yr fract.
; e : ¢ EERREY EARAARAAA" A
0000 - 0TQ0OE+00°0.0000 0;000E+00'9q0000 0;500E+oo{o.oooo- 0L000E+00 00000 -0.G00EH00 ©. oooo;i [
~0000° 0/UDDEH00.0.0000  0.000F+00 -G70000 * 0.000B+00 -0.0060  0.000E-0¢ 0.0000 G.00DEH00 0.0000 '0.(00E00; 0.0000
20060° 0.000E+00 0.0000 - 0.GC0E+000.0000° -0.000E+00 0.0000 07000E+00 0.6000 0 G00E+D0 0.0000 "10.000B<00 0.0000

¢.5000

‘Am-241 0;000E+od'0
Co~60 " 0,000E400 0
‘€3-137". 0.000E+00 0 ) 0 ;
- Eu-154 -"0.000E+06 0.0000 - 0.006E+00 0.5000° 0.0C0E+00 ‘G.0000  0:000E+06-0.0000 "0_000E+0C 0.0080 0,000E+00 0.0000 0.000E+00-¢ 10000
o
o
0
[

.0000 - 0.0DOE+00 0.0000 0.0G0E+D0 ©.0000 - 0.900E:+00 0:0000  0.060E£06 0.0000  0.000E+00 0.0600  0.000E+00 ¢oooe
20000 DLUOROE+00 0.0800  0.0CGOE+0Q 0/0000 0. 00GEH00 °0.0000 . -0,000E+00 00000 '0-0008+00 0.060T - 0.000E+00 ©.0000
" Pu-~239  9.000E+00.0.0000" 0;000E+00:0.0600 0.040E+00 3.0000 0. 000E+03 00000, - 0.-0005+00 0.0000 '0.C00B+00 0.0000 - 0.000B00, 6.0000
.Pu-240. . 0.000E+00:- 0.0000 0. 000E+00 010600 ' '0.DCOEHC0.£.0000 . -0 600E+00°.0.0600 " 0.000E+00 -0.0000 “0:000E+00 0.0800 0/000E+00 ¢.0000
Sr-90 " -9:000E+00 0.0900 - -0-000E+0Q@. 0.860C '0.9C0E+00°C.00C0 ‘0.600E+00 -0.0C00 - 0.C00E+0C '0.6000 - 0.000E+00 0D 0000 §:0U0E+00 0.0000
B 5 A 500 0 0O o e e O o A 0 0 0 00 AR 9 A o A el SR
Total - 0:00GE+0C 0.00C0 O.Q00E+00 0.0000 - 0.0GOE»D0-0.0000 0.000E+00 010000° D.000E+00 010000 0.000E+00 0.0800 ~-0.000E+E0 0.0000

Fu-155 ' 000E+00
Ni-63 ' 0:000E:00

s)
Total Dose Contributisons: ‘I'DOSE{i,p,t] ‘for Indix?idual Rad].cmicliﬁe'ss {1} and Pathways (p}
Bs mrem/yr and Fractiom of Total Ddse At £ = 3.0008402 vears .
o] : Water Dependent, Pa_thways

fract.
iéiiiﬁi“iﬁaiﬁiﬁjdli@éiii ARRRAARAR RABARR ARARRARAR ARARAA - AARRZASAS RARARA ﬂﬁﬂéﬁﬁiﬁﬁ,AAAAAﬁ ARERASAAL AARAAA  ARRARARAR AARARR
Am-241 0.00CE+30 0.0600 -0.00C0E+00 0.0000 0.00DE+00Q £.0C 0.000E+00 0.0000 0.000E+D0°0.0000 0 000E+00 0.0000 ' 0.000E+00 0.0006
JCo-€0 - &.000E+G0°0.0000. 0.000E+00 070000 0.GCOE+00 B.0000 0.000E+00.0.0000 0IGOOE+0C 0.0000 0.060E«00 ¢.0000 0: GOOE+CC 00000
Cs-137: 0.0008+00.0.9000° 0.000E+00 0.0800 0_0GUE+00 ¢.0000 '0.006E+00 0.0CC0 0.0COE+HD0 0.0000 0 0GOE+DO €.0000 0.G00E+80 8.06000
‘Eu-154 C.000E+00° 0.0000 " 0.900E+000.0000 - - 0. 000E+00 ©.0000- 0.000E£00 0.0CCO0 “0.000E+CA 0.0000: '0.0GDE+00 0.0000 - 0. 000E+00 0.0000 .
Eu-155 ' 0.000E+00-0.0000 '0.000E+00 0-H000 0. 000E+005.0000 ©0,000E¥00 00000 O.000ELC 09000 0. 000E+00 £.0000 -0.000E+00 0.0000
Ni-63 DLOOOE+00-0.0000 ° 0.000E+00°0.0000 0:000B4+00 010000  0.000E+00 0.0000 : 0-0C0E+(C 0:0000 0.GC0E+00:6.0000 '0.C00E+I0 §.G000
Pu-239° 0.0CCE+00 0.0000 ' 0.000E+00-0.0860 0.0G0E+00 '¢:0000 ©:000E+00 0.0000  0:000E+00 0:0000 0. 000E+00 6.0000 ° 0.C00E+QC "2.6000
Pu-240 0.000E+00°0.0000: DI000E+0C 0.3000 '0.080E+00 0.00G0  0.000E+00. 0.0000 0.000E+00 0.0000 0.000E+00 0:0000- 0.000E+0C 0.0000
5r-90° ' 0.000B+00:0.0000- 0.000E+00 0.0000  0.000E{00 $:0000 - 0.000E+00 0.0000 . 0.0G0E+00 0.0000 0.0G0E+00 0.0000° 0.000E+00 0.6000
fEITEET IEETITAEL FIEiEF CLEIfEERF EFEIET  EFEREIRIL IEITEICCTELTTITRT TRITRR. PITTITIRI PITIEY RFTIELILE IIFELT CEREISISAT IfREIL
Total '~0:000E+80:0.0000 O.000E+00 218000 0:00DE+00 0.0000  "0..000F+00 -0i0000 - G.0B0E+00°0.0000 '0.0C0E+00 0.0000 O.0COE+HC 0.0000
0*5um of all water indepemndent and dependent pathways. - . s o B . S
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0.000E+00

L0.00QE+00

B .CODE+DD
G D00E+DD
0. 000E+00 -
EIIIETTIT
“0.000E+00
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Pathways (p)

0.000E£00
2:000E+0Q.0. 6000
0.6000
8.000R+00
0-000E+00
¢.009E+00 10,0000
0.000E+00
0.000E+00
Iffffiifs
0.000E+00

0.0000
0.0000
IIrEic
0. 0000

Pathways (p}

0.000E+00
0:000E+00
0.000E+DC-
Q.C000E+00
2.000E+0Q
0 .gO0E+0Q

D.0000
0.0600
0.0000
0.0G00

¢.0000

.0.0000

0.0000

IRESRAD, Version 6.1 T« Limitk = 0.5 year 98/05/2002 - 10:23. Page: 24
Summary : 116-N-3 DZ (Layer 1} Run #3 File: 116-N-3 Dz.I.ayér 1.RAD .
Total Dose Contributions TDOSE(i,p,t) for Individual Radtenuclided (i} and
As mrem/yr and Fraction.-of Total Dose At.-t = 1,000E+03 years
] Water Independent Pathways (Inhalat:.on excludes radonl
0 Grbupd . Inhalatlon ;
Radio- . Vs AAR .
Nuclide m:rem/yr fract. mremfyr fra‘c;t.
ARRRARR ARARRARAR ARAA ARAARK : ; ARAZS
Am-241 - -0.000B+60 0.CGOOQ O.DDDE+OD-O.EDOG q,DOdE+OD_O.DOQD 0:000E+00 0:0800_-0.000E+00" 0.0000
Qo560  0.00CE+00.0.0000 0.000E+00 0.0000 - 8.000E+00-0.0608 -0.003E<00-0.0005 -0:000E+00-0 0000
Cs-137 - ¢.000E+00 0.0000 0.GO0E+00 0:0000 0.000E+00° 0.0008 0.000E+)0 0.000C- §.000E+00 0.0000
Eu-154 - £.0008+00.0.0000 0.000E+0) 0.0000 0.000E:00-9.0008 0.000E+0C.-0.0000 -0.000E+00 0.0000
Eu-155 -0.00CE+00.0.C000 -0.000E+00 0.0000 . 0.000E+00.8.0000  0.000E+0C 0:0000".8.,000E+00 0.0000
Nif&3 C.00CE+00 :0.0000 -0.:0000 . 0.000E+00-0.0000 . 0.000E+90 00000 "{4.000E+Q0 0.00Q0
Pu-239 0.000E+00.0.0000 - 0.0000- 0.000B+00 0.0000 ‘0,000E+00 0.0000° 0.000E+00 0.0000
Pu~-240 - 0.000E+00 00000 0.0000 - 0.009E+00 6 < 0.:000E+006 0,0000 . 0-000E+00. 00000
Sr-99 0.0000 o ; 00 0.0000 0.000E+00 0:.000C
$it1fie fTPEIFIT 11fift 3 : 3 ; 8 Iff IfITIT; ITETITIIC OITIIIR
- 0.0008B+00 C.0000 0-0000 . 0-Q00B+00. ¢.0000 - 0.000E+003 0.0000 - 0.000E+Q0 9.0000 -
Total Dose Contributions TBOSE(i,p,t) for Individual Radionuclides (1) and
As mrem/yr. and Fraction of Total Dose At t,= 1.000E+03 yvears
¢ Water Dependent Pathways
3 Watex Fish Radon - _Plant P Meat
Radio- ARARARRARRARARAR - AARARARAAARAARRA ARARRAAAARBARARA ARAARRARRARRAARR- ARAARAAAARAAAARA
Nuclide mrem/yr fract.  mrem/yr frack. mrem/yr fract. mremfyr fract. mromyr fract.
- gt ARRAAR CARRARARAR ARRRAR RARARAHAR RARRAR
Am-241 0.00O0E+00 0.C000 D,QDQE+OO DtODOO 0.000E+00 . 0.0000 . 0.C00E+00 0.C000 '0.000E+00 0.:0008
Co-69 0.900E+00-G.0000 O0.000E+00-0.0000 :0.C00E+00 0:0000 .0.C00E+00 0.0000. 9.C00E+00 0.0000
Cs-137 '0.000E+00 0.G00C 0.C00E+00-0.0000  0.000E+00 0.C000 - .G.CO0E+0D 0. 0000 ‘0. CO0E+00 0.6008
Bu-154 0.000E+00 C¢.0000 ©O.000E:+DQ 0.0000. 0.C00E+00 ©0.0000  G-.O00E+00 0.G009 O.COO0E+00 0.0000. -
Bu-155 .0.00G0E+C0 0.0000 - .0.C00E+00 -0.0600 0.000E+0Q 0.0000. O.COO0E+00 0.0000 0.000E+00 Q.0000
Ni-83 - D.QGOE+00 ¢.0000 . 0.CO0E+00 0.0600. 0.000E+00 0.0080 0:C00E+00 0-0000. Q.POOE+DO Q.8000
Pu-23% -0.0CG0E+00 0.0000 O0.CO00E:+00 0.0000 0. 000E+00 0.0000 O.CO0E+00 0. 8000 -0.C00E+00 0.0000
Pu-240 . 0-QGOE+00 G.0000 0.CO0E+08 00000 0. GO0E+D0 0.0000  -0:C00B+00 0.3000 -0.000E+00 0.0000
Sr-9¢ G-000E+00 ©0.0000 O:C00E+00 0.9008 - 0. 0BOE+D0 0.G000  0.CO0E+00 .0.0000 0:000B+00 ©0.0000
ITIFETE LIfIf9iif IIIfst G A A 0 A 0 A A 0 A & A A 3 9 A
Total 0.000E+00 €.C000  0.C000E+00 0.0000. 0.600E+00 0.0000. 0.CG00E+00 0.0000. 0.CO00E+0¢ ©.2000
0+ Sum of all water independent and dependent pathways. . BT .
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‘0.000%

0,000
10:0000
0 0008+60

0.8000 - 0.000E+00

'0.0003+ou
0. GO0E+QD
0.0000:
0.0000"

. D:0CGOE+0)
ALITITXS

.0.000E+DU 0.0000

0:000E+00 0.0000

0. 000E+00 0.0000

0.000E+00 . 0. 0000
0. 000E+00 .0000
0.0000
0.0000
0.0000
0.c000
(Ififisf
©.0000

0.000E+00
0_000E+C0

0.0G0E+CO

- A11 Pathways*

mrem/yr fract.

0.0000
0. 8000
0.0000
Q4000
0. 0000
0.4000
0.9000
0.0000
0.0000
EEifis
0.0G00

0. O0E+QD.
OLB00E+Q0

0.000E+00
0:900E+040
0.000E+00
0.:000E+0D

IETFEITEE
0.000E+00
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Summary : 116-N-3 D2 {Layer 1) Run #3 File: 116-N-3 DZ Layer 1.RAD
Dose/Scurce Ratios” Summed Over All’ Pathways -
Parent and Progemy Principal Radionuclide'Comtributions Indicated
OParent Product Branch DSR{j,t}. (mrem/vyr)/(pCi/fg) .
oo (3Y 0 Fragtion* t= 0.000E+00 1.000E+00 3-00CE+00 7.G00E+00 L. 01 4.200E+01 4:700E+01 1.370E+02 3: aaoz+02 1 DODE+03
ERARARA ARAAARE AARARARAA CARRAZAARE RRARRAARE RRARAZAAR AZKRAKAAR RAA RAARABAAR ARANAAARA ARKARARRA ARRAZARR LA A
£ hm—241_ 1:000E+00:. - 0.000E+00° 0.000E+00 0.000E+00 O.UOOE+-00 0.0903_4.00" C.000E+00; 0.000E+00'0...oo_53+bu 0,000E£00. 0_0BOE£00
Zm~241 Np-237 1 GODE+00 - . 0.000E+00.0.000E:00 0.000E+00 0.000E+00 0:0008+60- 0.000E+00. 0.000E+00. (- 000E+0D 0, OO0EF00; 0:000E+00 -
Am-241°U-233 10008400 °0-0C0E+00 "0.000E+00 0.000E+00 0.000EL00 0.000E:00 0.000B+00..0-000E+00 0. /000E+B0 0.000E+00 0. 000E400.
Am-241 Th-229° 1.000E+00 - 0.000E+00. 0.000E+00 0.000E+00: 0.900E+00. 0.000E+60. 05 000E+00- 0. 060E+0D. 0 :000E+00 0. 000EA0 0, 000E+30
Am-241 . EDSR{3) 7. 0.000E+00 0.000E+0% 0.0D0E+00 0.000F+00 0,00CE+00 .0i000B+00 0.0C0E+00 .0 000E+00 0:000E+00 0 00GE00"
0Co+60. ~ 'Co-60  E:B00E+00 . .0,0C0E+00 0.000E+00 0.000E+00. D.0C0E+00 0.000E+00 0.0008+00 0.000E+0C. 0.000E+00 0.060E+00 0, (00E+08
0C5-137..Cs+137° 1.D00E+00 0, 000E+00+0.C00E+00 0_B00ELDO"0.000E+00. 0.000E+00 0. 0008+00. 0.009E+00 0.000E+00 0.000E+U0 0 000E00
0Eu-154 Eus154 LiG0OE+00 .~ 0.200E¥00 0.000E+00 0.000E+00 ©,.000E400 0.000E+00 0,000E+00 0.000E+00 0,000E+00 O.0GOE+0 .0:000E+00
OEu-155 Eu-155. 1 @00E+00 ° -0.000E+00-0.000E+00, 0.COOE+00. 0,300E+00, 0.000E+00 0. 000E+00- 0.C00E+0C 0.000E+0C 0-000E00 0. 06AE00 -
ONi-63 ' Ni-63 . 1.000E+00 . [0.UCOE+00°0.000E+00 0.000E+00 -0.000E40D 0 000E+00 0.0008+00 0.000E+60 0:000EX00 0.000R+00 0. 000B+00
OPu-239 Pu-239 1.000E+00  0.000E+00 0.0C0E+00 0.000E+00 0-0G0E+00 0.0G0E+00 0.000E+C0 0.(00E+00 0.000E+00 G.0COE+DQ 0.-000E+00"
Pu-239 U-235 - 1.000E+00  0.000E+00 0.000E+00 0.000E+00 G.000Z+C0 0.000F«0F 0.00CE+L0 0.000E:00 0.000E+00 €.000E+08 0-0G0E+00
Pu-239 ° Pa-231  1.D0CE+00. - 0.000E+00 0.0C0E+00 0.C000E+00. 0.0C0E+60 0.000E+00 0.00CE+L0 0.G00E+00:,0.000E+00 0. 000E+00. 0= 000E+00
Pu-239 Ac-227 1.000E+00 G.0C0E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+06- 0 .000E+G0.:0. 00OE+00.. 0. 000E400 0.000E+00 0.000E+00 "
Pu-239 ADSR(§} . 0.000E+00 0.000E+00 -0 000E+00 0.000E+0C 0.000E+0¢ 0.000E+00: 0. B0OE+09 0:000E+00 0.000E+D0. 0. 000E+00
0FPu-240 Pu-240 1.000E+00 @.0008+00 0.000E+00 0.000E+G0 G.000E+00. 0-000E+00 0.000E+00 0.000E+09 010005400 -0 000EL00 0, 000E+00
Pu-240 . U-236 1.00CE+00 8.000E+00 ©-0F0E+00 0.CO00E+30 B0QCE+0C 0:000E+00 0-000E+00 0.000E+00 0:000E+E0 0.000E+00- 0:DI0E+00"
Pu-24C  Th-232 1.00CE+00 - ©.0002+00 §.000E:+00 0.000E+00-0.000F+00 0.000E+00 0.000E:00 0.000E+00 0.900E+00 " 0.000E400 “0-000E+00
Pu-240 "Ra-228 1.000E+00 . 0.000E+00 ©.000E+00 0.000E+00 $.000E+0G 0.G00E+00" 0 :0DCEHAC: 0.000E+00" 0. 00000, 0:0008L00 :6.,000E+00"
Pu-240 Th-22E 1.000E+G0 0.00DE+00 7.000E+00 0.000E+0C 0.C00E+00 O.GO00E+0R 0.000E+£00 0. 000E+00. 0:000E+00. 0. 00E00 0. 0008+60-
Pu-240 " ADSR(j} 0-090E+00 0.000E+00 '0.0C0E+Q0 UI000E+00 0.000E+00 ©.000E+00" GLODOE+00 0.DGEE+0D 0.000E+C0: 0. 000E+00 -
05r-90  §r-90  1.0C0E+00 0.090E+00 0.000E+C0 0.000E+00 0.000E+00 0.000E+00 0.000E+00‘ C.000E+00 0.0Q00E+00 0.000B+B0: 05 000E+00 -
FITLTIT IIITETE IITRIILE TEITEEEET TTILITTT TILTRLE80 IIRETIEFE 2HE€F4717. FREFF420T TEIRL1LIT TIZiif ITI328214 11327108
*Branch Fraction is the cummlative facror for the 4§t principal radiomclide daughter. CUMBRF (j) = BRE{T}+BRF(2)* ... BRF(]J_ :
The DSR includes contributions from associated {half- 1ife &' 8.5 yr}. daughters.. : Lo : ’
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Summary : 116-N-3 DZ {Layer 1} Run #3 File: 116-N-3 DZ Layer 1.RAD ‘
gingle Radionuclide Sbil Cuidelines G{i,t} in p&i/g
‘Basic: Radiation Dose Limit = 4.000E+00 mremiyr
ouclide R T - . . . o
(L} 00E+'3 1 GDOE+OU 1.600E+01 4. 200E+01 . TOGRFOL 1 370E+02 1,000E+03 -
AREEE .. RARRRARRAZR s - "‘""_ "" EAREERARARE ERRARERA F“P.“P“'R “ ARERA
Am-241 *3.430E+12 *3I.430E+22. “#3.430E+12 #3.430E+12 '*3.43GE+12 *3.430E+i2 *3.430E+I2 - *3.430B+12 ~*37430E+12 *3.430E+412
Co-60 ‘_?1:13IE+15. *1.131E+15 @ *1.1318+15  *1.131E+15 .*1.I131E+15 *1.131E+15 . *1.131E+15 *1.131E+X5 *1.13IE+15 *1.131E+15°
Cs-137 CORBLTOIE+13. *8.T701E+13 . *8.70LE+13  *3.701E+13 *8L.70LE+I3 . *8,701E+13 *8.701B+13 o *8.701B+13 (*BLT701E413 "*8.701E+13 .
Eu-154  *2.639E+14 *2.539E+14 *2.639E+14  *2,.639E+14° #2,639E+14 *2.639E+14 *2.630E+14 . %2 633E+14 . *2.639E+14- *2.63%E+14
Eu-155 *4 . 651E+14 *4 _B51E+14  *4.651E+I4 *4.651E+14 *4.651E+14 *4.651E+14 ¥4, 651E+14" *4:651B¢14 *4.651E+1l4 *4.651E+14
Ni-g3 i ?5.915Efl3. *5 . 916E+13 ' *5.916E+13 *5.916E+13 *5.916E+13. *5,916F+13 *5,916E+13. *3.916E+13 *5.916E+13 | *5,916E+13
Pu-239 . *&.212E+10 *5.212E+10 . *6.212E+10. *EL212E410  *E.Z1ZE410- *E.212E+10°. *§.212E+10 "*G§.212E+10 *5:.212E+10 *6.21ZE+10 -
Pu-~240 - %2 277E+11 *2.297E+11) *2.277B+11 S*2 . 27TE+1T ?22277E+11 *2 ' 277E+11  *2.Z77E+11 - *2.277E+11 *2.2773}11. *2.277E+1L
Sr-9¢ *1.365E+14 . *1.365E+14 . *1.365B+14 *1.345E+14. *1,;365E+14 *1.365E+14 *1.365E+14. *1.365E+14 -*1.365E:l4 %1 365E+14. %7
111 P 75 o o o o s R 0 A 5 3 o o o 1-'ifi=ﬂ§iii iiiﬁii’ﬁ TITITiiig iiiiiliii R o o G 6 o Y
*AL 5pec:1£3.c act:.v:.ty 11m1t ' : . ' ' : : 3
L3
“Surmed. Dose/source Ratios DSR(:L £) in (mrem/yr}/(pcz./g)
o cand-Single Radicnuclide Soil Guidelines G{i,t}.in pCi/g
&t ‘tmin - time oFf minimum single radionuclide soil. guideline
and at tmax = time of maximum total dose.= 0G.000E+00.yeaxs -
oNucllde. Initial DSR(:L tmin} Gti,tmin) DSR(itmax) G(i, tmax) .
: . i (pCi/gl. i
Am-241  1.540E+02 i0.QC0E+OD C0.CODE+00 #3.430E+12 0.000E<05 *3,430B+12
Co-60 ... 5.580E+03 0.000E+00 © Di000E+00 *1.131E+15 O-DODE+00 *1.131E+15
Cs~137  4:300E+83 . 0. 0C0E+00 ..0.000B+00 ' *B-701E+13 . 0.000E+00 *B8.701E+13
Eu-154  8I700E:00 0:000E+00 0. CODE+D0 *2.639B114% 0.000E+00 *2.639E+14
Eu-155. §.450E+00 0.000E+00 0.000E+00 *4.§51E+14 0. D00E+Q0 *£.651E+12
Wi-63 I1.030E+(3 0.000E+00 0.0Q00E+00 *5.316E+13 0. DO0E+06 *5.9I16E+13. .
Pu-233 2.080E+02 0. 800E+00 0.0DOE+00 *6.212BE+16 O.DQ0E+0Q *6.212E+10
Pu-240 4.%B0E+GE 0.GO0E+09 0.CD0E+0G *2.277E+11  O.000E+00 =2 277E+1l
S5r-90 1.460E+03 0.0Q0E+00 0.000E+00 *1.365E+14 OG.000E+00 *1,365E+14
IfifiiT FEIITFITIT iiiiﬁiiuin:ii IffEFFiEF TRITELEIF TERIITELf ITTIFITIZ

*At specific activity limit

- C-58

CVP-2002-00002




1RESRAB,
Summary

ONuelide

ERERREA
Am-241

ONp-237
0U-233
0Th-229
0Co-60

0052137
0Fu-~154:
0Bu-155.

ONi-63

0Pu-239

oU-235
0Pa-231
OAC-227
0Pu-240
0G-236

0Th-232
0Ra-228

0Th-228 .

o0Sr-950

IITERIi

Version 6.1

Parent
(i)

ERF(i}

AAAAAAA KARARARRA

Am-241

Bm-241
Am-24E
Am-241
- Co-50-

Cs-137

Bu-154.

Bu-155
Ni-£3"

Pu-238

Pu-239
Pu-239

Pu-239-
Pu-240
 Pu-24D

Pu-240
Pu-240

.Pu7240_

1:000E+00

1.000EC0

(1oG00E+00
1.000E+00

1.000E+00
I.000E+00 -

‘E000E+0D
Li000E+00

SLIO00EROD -
1.000E+0G -

1.000E+00
1. 000E+0G
G4C0E+00

1 000E+00

L 0C0E+00 -

1.000E+00

T -000E+Q0

GOOE+0D

: T« Limit = 0.5 year
= 116-N-3 P (Layer 1} Rum #3'
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File: 116-N-3 DZ Layer 1.RAD

Individual Nuclide Dose Summed.Over All Pathways
Parent Nucl;de and Branch Fraction Indicated -

i GOOE+(

0.000E+DO
) '0.000E+00

0-GO0E+00

.0.000E+00

0 -0DOE+0U
¥-000E+00
0.000E+00
0.0C0E+00
0.000E+00
0-3G0E+00
©.000E+00

) G.000B+00
¢.0C0E+00

0. 000E+G0
U U00E+HT.
0. O000E+00
0. 000E+00

) -0.000E+00

0.000E+00
ITEFITIIE

3 QO0E+DU

T.EDOEtQO

DOSE{F,t},

26008402

0. 0OOE+G0 - 0.0C0E+00 O, GBDE+00

0. GOUE+G0
0. 000B+00

0.600E+00
0.000E+00

0.000E+00

0. 00E+00

Q-000E+00

0. 000E+00
-0.QC0EL00
0.000E£00

0. 0GOE+DOQ
©.0C0E+0C

‘0. 000E+O0

¢ .000RF05
0 _00DEFOT
0_000E£00

O -000EF0D

. 000E+00

ERF{l) is the branch fraction of the parent mclide.

0.000E+00
¢ 0G0E+00
0.000E+00
0. 000E+ 00
0. 000B+00
000000
0. 000E+00

‘0. 000E+00

0.000E+00

“G-000E+00

0.-GOOE+00

0.000E+Q0

0.009E+00
0.000E+0D
0. CDOE+0G
0.000E+00
0, B00E+00
0 000E+00

C.000E+00
0.080E+00
0. 000E+00
0 _0OGE+D
0. DOGELOD
4_000E+D0
9.0600E+00
0.0G0E+0C

0. 000E+08
0. 000E+0D.

0. CO0E+00
0.C00E+00
0 .C00E+00

0:0008+09°

0-G00E+00
0 -00DE+00
0°.000E+00
0 _000E+00

C-58

wrem/yr

4. 008E+08
0 00AE+00
0.000E+00
0.CDOEX0G
0.G00E+00

0.C00E+0D’

0. COOR+00
0.C00E+00
0 .COOE+0D
0_000E+C0

0:_0COE+00.

0.000E+00
0. G00E+00
0. DGOE+0O:
0. 000E+00
0.000E+00
0.000E+00
0.000E+0OD
& 000E+00

+790E0
©.000E£00
0.000E+00
0.000E+00

0. 00)E+D
. Q00E+00

0. 000E4D0
0. CQUE00

0. 000B+00

0. 000E+0C

0. 000E+00
0.000E300:

G.000E+00
0.0CO0E+00

0.C00E+00

0. 000B+00

0. 000E+00

O.000E+00
¢-000E+00
0.000E+00
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1. 370E+02

0.0DUE+OU

0.060B+00

0.0C0E+00

-0.080E+00

G 00000

4. 000E+00

4.000B+060

0, 000E+00.

0. 000800
0.000E+00

10-000E+D0
‘0. QODE+DG
[0.000E+00
0.000E+00

0.000E+00
0.000E+00
0.000E+0D
0. 000E+00

0. 000E+0¢

3.000E202 1.000E+03 :
SAARASEA RARAKERAL

0.000E+00 0 GO0E+00
GL000E+00 0. 000E+0
0.000E+00 0. 0O0E+0T -

0_0GOE+0 0 000B+006 - -

G.00DE+00 OL0C0E+00

‘¢-000E+00 O:00OE+00

0.080E+00° 0.000E400
G.000E+00 0. 000E+08 -
6.000E+00 0. G00E+04
0. 00 0E+00 000000
4. 000E+00 0.:000B+00
O.00CE+80 0.000E+00
0.000E+00 0 .000E+0G

0, 00UE+00 ¢.B00E+00
G O00E+E0 -0.. 000E+00
0. 000E=00- 0. 000E+00
0.000E+00 &.000E+00
0.000E+00 0 000E+U0
05 C00E+00 ' 0. DDOB+00:
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1RESRAD, Versiom 6.1 " Te Limit = 0.5 year 08/05/2002 . 10:23 Page 28
Summary = 116-N-3 DZ (Layer 1) Run #3 ‘File: 116-N-3 DZ Layer 1.RAD

Individuwal Nuclide Soil Coagentration ’
' Parent Nuclide and Brauch Frattion Indicated
Lo - (3.t), pCi/g ) ] e IR
1 1 4, 200E+8% 4. 7608+02 71 . 3708402 3.000E402 1 088E i
oo BARARARAR ARARARAAR ARRAARAAR ARRAARAAA ARRBARARA BARARARRR RARAAAARA AARARAARA ARAARAARA ARARARAAR
Am-241 . .Am-241  1.000E+00 1.540E+02-1.537E+02 1.532B+02 1.520E+02 1.499E+02:-1.4348+02 1.422E+02 1.215E+02 5 238B+01/2.BO3E-01 -
ONp-237  Am-241 },000E+00 0.000B+00 4.984E-05 1.4928-04 3.765E-04 :7.868E-04 2.018E-03 2.249E-03 -6.061E-03 1.157E-0Z 2.280E-02
! DU-233 - Am-241 <L.Q00E+00 .  ©.000E+00 1.08TE-1C¢ 3.707E-10..6.124E-095. 2.632E-08 1.651E-07 Z.03E-07 1.274E—06-3.TBJE—06'1.013E-05 .
0Th-229 . Am-241 . 1.000E+08 0.000E+00 2.424E-16 9.1918-14 1.475E~12 3.344E-11-2.263E-10 2.128E-10 6.235E-0% .4 430E-08 -5.127E-07 .-
0Co-60 .. Co-60 1.000B:0¢ . 5.580E+02 4.8908+03 3.756B+03 2.048E+03 6.762E+02"2.191E+01 1,133B+0L 7.921E-05 3.643E-14 0.C00E+QQ
003—137 ‘Cg-137 1.000E:00 . 4.900E+03 4.786E+03 4.566E+03 4.098E+03 3 .364E+03 1,B2EE+03 1,.623E+03 1-95BE+02 4.246E+00 3.039E-07
0Bu-154 Eu-154 1.000E+00 °. 8.700E+00 8.040E+00 6.367E+00.4.778E+00 2.463E+00 3.169E-0% 2.137E-01.1.766E-04 4.615R-10 4.878E-34
0Eu~155 * 'Bu-155 . 1.000E+00Q . 6&.450E+00 :5.608E+00 4.2408+00 2.228E+00. 5.883E-011,814E-02 9.016E-03 3.082E-08 3.882E-158" 0.000E+00 -
ONE-63 Wi-63 X.00CE+00 . 1.030E+031.022E+03 1.0056E+03 9.701E:02 B.079B+02:7.3978+02 7. L11E+02 3 .49BE+02 D.676HE+0L 3.882E-0L
0Pu-239 - Pu-239  1.000E+00. - 2.DSOE+02_ZJGSOE+0222.UTBE+02 Z.073E+02 2. .076E+02 2.069E+02 2.067E+02 '2.0448+02. 2. 001E+02 "1.829E+02
0U-235. . Pu-239 1. 000E+00 . 0.000E+0G 2.039E-07 &6.059B-07 1.502E-06 3.040E-0€ 7.088E-06 7.757E-06 1.56LE-05 .1.%94E-05 1.942E-05. -
0Pa-231 Pu-239 1.:Q00E+00 ..  0.000E+00 2.160E-12 }.931E-11' %.221E-10:5.264E-10 3.333E-09 4.117E-0% 2.600FE-08 .8.641E-08'3.224E-07 -
CRC-227.- Pn-239% - L.Q0QE+00 - 0.008Es+00 2.275E-14 €.014E-13-2.317E-12 7.974E-11-1_120E-03 1.498E-02 1.197E-UBL7.254E-08,3.043Ew07
0Pu-240 ‘Pu-240 1EDDDE+BQ 4.98CE+01 4;97BE$UL'459773$01 4.972BE+01 4.964E+01 4.037B£01 4:932E+01 :#,842F+9] 4 6B2FE+01-4.053B+0% -
0U-236 . . Pu-240 - 1_000E+C0 0. 000E+00 :1.467E~08 4.359E-06 3.080E-05 2.186E-05 5.092E—05“5.572E—05 1.1l6E-D4 1.412E-04  1.305E-04
QTh-232 . Pu-240 . 1:000E+00 O.C0CERDO 3. 625E-27 3.241E-16 2.050E-15 8.845E-15 5.6238-24.6,535E-14 4.569E-13 .1:492E-12 £.021%-12
; ORa-228: Pu-240. '1.000E+00 . : 0.000B+00 1.415E-18 3¥.586E-17 5.078E-16 3.771E-15% 3.597E-14.4.997E-14 4.123E-12 1.433B-12 5.963E-12 .
i 0Th-228  'Pu-240 1.000E+00 £.000E+00 1.201E-1% 3.088E-18 2.269E-16 2.284H-15 3.365E-14 4.393E-14 3.978E-13 1.414E-12 5.945E-12.
B ) 08r-30. ' Sr-50  1.000E+00 1.460E+03 1.424E+03 1.254BE+03 1.206E+02 9.767E+02 5.083BE+02 4.483E+02 4 672E+0L 7.780E-01 1.791E-G8
ITFFREY TETEIFT IR i o 0 O 0 0 0o 3 TEfiTiErr IffEFITEE FITTETERE -1EEFER00E
BRF(i) iz the branch fraction of the parent nuclide. . - : L. ' -
ORESCALC, EXE executicn time = 1.25 seconds

(luclide Parent BRF(i)

| E=.0:P00BE00 1L000EFR 3 . QOUENTO. ¥,

C-60
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. 1RESRAD, Versiom 5.1 Te Limit = 0.5 -year : 11/26/2002 13:35 Page . 2 . ) ‘ vy
Summary : 116-N-3 DZ (Layer 2} Run #4 File: '116-N-3 DZ Layer -2.RAD.:

Dose Conversion Factor (and Related) Parameter Suminary
> File: HEAST 2001t Morbidity . .
[+ 3 . . . 3 L‘u_l;rent. 2. i * - Parameter

B-1 .7 Dgse conver factors for irnhalation, mrem/pCi: 3 - * .
B-1 -7 Ac-23274D : 2. 6.720E+00 * 6.720E+00 2 DCFZ( 1)
B-1 * Am-241 * 4.440R-01 * 4.440E-0f * DCF2( 2)
- B<1 7 Co-60 * 2.190B-04 * 2.150E-04 2 DCF2{ 3}
B-1 7 (s-137+D * 3.120B-05 * 3.190E-05 7 DCF2{ 2} - :
B-1 3 Eu-154 3-2.BGO0E-04 3 2.860E-04 ¥ DCF2{ 5) CL .
B-1 2 Eu-155 * 4.140B-05 3 4.140E-05 * DCF2( &)
. B-1 * E-3 " G6.400E-08 3 £.400E-08 * DCF2{ 7)
B-1 -° Ni-&3 ?.6.290E-06 * §.290E-06 @ DCF2{ 8)
B-1 ' ? Np-237+D 1 5.400E-01 1 5.400E-01 * DCF2{ )
B-1 * Pa-231 3. 1.280E+00 * 1.280F+00 * DCF2{10).
B-1 * Pu-239 ® '4:290E-01 * 4.290E-01 * DCF2{1l)
B-1  Pu-246 3 4.290E-01 * 4.290E-01 ° DCF2(12)
B-1 7 Ra-228+D . * 5.0BOE-03 * 5.080E-03 2 DEFA13)
B-1 3 Sr-304+D 3 1.310E-03 * 1.310E-03 * DCF2 (L4}
B-1 ° 'Th-228+D ? 3.450E-01 * 3.450E-01 * DCF2(15)
B-1 * Th-229+D ? 2.160E+00 3 2.160E+00 * DCF2 (16}
B-1i * Th-232 3 . 1.640E+00 » 1.540E+00 * DCF2{17)
B-1 * U-233 3 1.350E-01 * 1.350E~-01 2 DCF2(18}
B-1 * U-235+D 3 1.2308-01 * 1.230E-01 3 DCF2 (19}
B-1 * U-Z38 * 1.250E-01 * :.250E-01 * DCFz{20)
f 3 f 3
D-1 % Dose conversion factbrs for ingestion, mrem/pCis 3 2 . 3
D-1 3 Ac-Z274D ' 3 1.480E-02 *.1.480E-02 * DCF3( 1)
D-1  ? Am-241 3 3.640E-03 3 3.840BE-03 * DCF3{ 2}
bB-1  * Co-60 * 2.690E-0% * 2_6%0E-05 ¥ DCF3{ 3}
D-1 * Cs-137+D ¥ 5.000E-05 * 5.000E-05 3 DCF3{ 4)
D-1 > Fu-154 * 3.550B-04 * %.550E-06 * DCF3{ 5}
D-1 3 Bu-155 * 1.530E-05 * 1.530E-06 ? DCF3{ &)
D-1 > HB-3 * 6.400E-08 * &.400E-08 ° DCF3{ 7)
D-1 * Ni-63 2 5.770B<07 * 5.770E-07 * DCP3{ 8)
D-1 * Np-237+D 3 4.440E-03 * 4.440E-03 ® DCP3({ 9)
D-1 3 Pa-231 ? 1.060E-02 * 1.060E-02 * DCF3{10}
D-1 -2 Pu-239 - * 3.5408-03 * 3.540E-03 * DCF3 (11}
D-1 % Pu-240 * 3.540E-03 * 3.540E-03 * DCF3 (12}
-1 * Ra-228+D ©3 1.440F-03 * 1,440B-03 2 DCP3{13)
B-1  * 8r-%0+D - * 1.530F-04 % 1.530E-04 * DCF3(L4}
D-1 ' Th-2284D ' 5.080E-04 * 2.080E-04 * DCFI(15}
D-1 2 Th-229+D * 4.030E-03 * 4.030E-03 * DCF3({16)
D-1. '* Th-232 -+ 2.730E-03 * 2.730E-23 ? DCF3(17)
D-1 3 U-233 2 2.8%0E-04 7 2.890E-04 * DCF3(18)
D-1 * U-235+D T 2.670E-04 * 2.670E-04 * DCF3 (19}
D-1 : ©-238 ? 2.620E-04 * 2.690E-04 * DCF3 (20)
3 3 3 3
D-32 * Food transfer factors: " 2 2 3
D-34 3 Ac-227+D , plant/soil concentration ratio, dimensionless’ 3 2.500E-03 * 2.500E-03 * RTP( 1,1)
D-34 3 Ac-227+D , beef/livestock-intake ratio, (pCifkg}/ (pCif/d) * 2.000E-05 * 2.000E-05 * RTF{ 1,2}
D-34 ® nc-227+0 , milk/livestock-intzke ratio, (pCi/L)/(pCi/d) * 2.000E-05 ? 2_.000E-05 * RTF( 1,3) :
D-34 % . . . H ) 3 .
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D-24
D-34
D-34
D-34
D-34
D-34
D-34
D-34
B-34
D-34
D-34
D-34
D-3a
D-34
D-34
B-34
D-34
0D-24
D-34
D-34
D-34
D-32

" D-34

D-34
D-24
D-34

Am-241
Am-24%L
Am-241

Co-60
Co-60
Co-60

Cs-137+D
Cs-:37+D
Cs-137+D

Eu-154
Bu-154
Bu-151

Eu-155
Eu-155
Eu-155

Np-237+D

Np-237+D
Np-2374D

Pa-231
Pa-231
Pa-231

Pu-23%
Pu-235
Pu-23%

Pir~240
Tu-240
Pu-240 .

Ra-228+D
Ra-228+D
Ra-228+Dr

Sr-904+D
Sr-20+D
Sr-90+D

.

.

.~ 0~

l

¢

~

I3
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_ File: 116-N-3 DZ Layer 2.RAD

Dose Convers:.on Factdr {and Related) Parameter S‘ammary (ccntlnm‘-_‘d)
File: HEAST 2001 Morbld:.ty

plant/scil concantratlon ratio, d;mensxonless
beef/livestock-intéake ratic, (CLfkg)/ (PCE/E)
milk/livestock-intdke ratic, (pCa.,fL)/ {pCi/ &)

plant /scil concentration ratlo, dlmens:.onless
béef/Tivestock~intake ratie, -(pCi/kg)/ (pCi/a)
milk/livestock-intake ratic, (pCL/LY/{pCi/d)

plant/soil concentration ratic, dimensionless

beef/livestock-intake ratic, (pCi/Xg)/ (pCifd)
mlk/llvestock intake rat:.o, {pCi/ LY/ (pCijd)

plant/soil concentrat:.on ratic, dimengionless
beef/livestdck-intake re.t:n.o, {pCitkg) /{pCifd)
milk/livestock-intake rat:.o, (DCL/L) ¥ (pCi/d)

plant/s0il concentratlon ral:io dlmenmbnless
beef/livestock-intake ratio, (pCl/kg)/(pC:/d)
milk/ livestock-intake ratio, (pCi/L)/ (pCi/E)

p‘lant/so:.l concentration ratis, dimensionless
bheaf/livestock-intake ratio, pCi/kg)/ (pc:.fd)
mj.lk[livastock-intake ratio, (pCi/L} s (pCi/d)

plant/soil cqncentration ratio, dimeqsiqnless
beef/livestock-intake ratio,  (pCi/kg)/ (pCi/d)
wilk/livestock-intake ratio, (pcif B}/ (pCi/ad)

plant/soil concentration ratio,” dlm&hﬁlouless
beef/livestock-irtake ratio, {(pCi/fkg) / (pCifd)
milk/livestock- 1ntake ratlo. {pCL/L) /(DT )

plant/scil concentration ratio, dimensioriess
beef/livestod«.-in;ake ratio, {pCi/kg)/ipCi/d)
rrd.lk/livestock-i_ﬁta_ke ratio, (pCi/L}/ (pCl/d]

plant/seil concentration ratic, dimensionless

beef/Iivestock-intake ratio, (pC:./kg}f(pCl/d) .

milk/1livestock-intake ratio, (pCi/L)/(pCifd}

plant/soil canéeﬁtratioﬁ;r&tno,-d1men31onless

beef/livestock-intake ratic,  (pCi/kg}/{pCi/d)

milk/livestock-intake ratio, (pCi/L}/(pCi/fd) -

plant/so0il cbnceqtration'réfio, dimensionless
beef/livagtock-intake ratio, (pCifkg)/(pCi/d}

, wilk/livestock-intake rat::.o, pcifL}f.[pCi/d)

, plant/soil concentrationratic, diwmens ionless
, beef/livestock-intdke ratlo, {pCifkg) /(pCifdy
, milk/livestock-fatake ratio) (pleL}/(pCl/d)

* Current
. Value

4,000E-02
3 .000E-02

2 590E-03

4.800E+00

5.000E-02
5.000E-032
2.000E-02

5.000E-D6

1.0008-02

1.000E-03
1.0008-02
1.000B-06

1.000E-03
1.0C00E-04
1.0C00E-06

1T.000E-03
L.000E-63

8:000E-G3
2..000E-532

L T B T R T T T B R VS T R ™ B F I A
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2. Default.

1.900E-03
5.000E-05
2. 000E-08 -
B.000E-02 -

2.000E-02 3
2.000E-03 -

8.000E-03 ¢

2.000E-03--3
2.0008-05-
2.500E-03
2.000E-03 -
2 QO0E-U5 -

1.200E-p2:
1.000E-02"

2_000E-02
1.000E-03

2_0008-02

3.000B-0L .

a

»- 5.000E-05
2 T000E-06

‘8.000E-02
2.000E-02
2.600E-03

4.000E-02
3.000E-02
B.0COE-03

2.5008-03

2.0008-03

Z.000E-05

- 2.500E-03
2.000E-03
2.000E-05

‘2. 800E+00
1.2008-02
1 Q00802

3
a3

3

B

3

3

]

s

s

s

H

2

a

3

a

s

N

H

s

3

3

s

s

s

* 5.000E-02
3 5.000E-03
3 2.900B-02
s
s
N
s
R
s
R
2
N
a
E)
3
s
s
Ed
s
s
2
E)
3
kS
N
N

2.000E-02
1.008B-03

5.000E-C6& -

1.000E-D2
5.000E-0G3
5.000E-C6

1.000B-02
1.000E~C4
1.300E-06

1.000E-0%

1.000E-0C4
1.C00E-06

4.600E-02.

1.000E~03
1.800E-G3

3.000B-01
8.000BE-03
* Z.000E-03

1.0008-03"

L T T L I T I I R B R S R VIR VI VP R

Parameter

“RTF( "3,3)

RTF({ 4,3)

RIF( 5, 1)

RTF{ 5,3)

RTF{ &.1F
RTF( 6,2}
RTF{.6,3)

rTF{ 7,1}
RTF{ 7.2}
RIF{ 7.3}

RTEF{ 8,1}
RTF{ 8,2}
RTF [ 8,3}

‘RTF{ 5,1}

RTF{ :5;2)
RIF{ 5,3

RTF{10,1}
RTF{10,2}
RTF{10,3}

REF{11,1}
RTF{il,z}
RTF {31, 3}

RTF{12,1}
RTF{%2,2}"
RTF{12,3)

RTF{33,1)"
RTF (13,2}
RTF{13,3}

RTF.{14,1}
RTF{14,2)
RTF{14,3)
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Doge Conversion Factor (and Related} Paramgai:gr_ Summary {continued)
: File: HEAST 2001 Morbidity

»" Cuxverit
b

ter

1.000E-03 )

Th-228+D , plant/soil concentration .ratio, dimensioniess .

5-OOGE+Gi . BIOFAC{ 5,1) . . o H

2
e
T 3 H 3
D-34 * Th-228+D , beef/livestock-intake ratio, [{pCifkgl/(pCi/d) 3 1.000E-04 * 1.000E-04 ¥ RTF(15,2) . .
D-34 3 Th-228+D , milk/livestock-intake ratio, (pCi/L)/{pCi/d) 3 5.000E-06.° 5.0008E-0§ * RTF(15,3) - .
D-34 3 . s ’ [ : FS 3
D-34 * Th-229+D , plant/soil concentration rakio, ditﬁension]_._es; : 1.800B~03 * 1.000E-03 * RTF(16,1}
D-34 * Th-223+D , beef/livestock-intake ratio, (pCi/kgl/ (pCi/d) ! 1.000E-04 .* 1.000E-04 * RTE{16,2)
D-34 7 Th-225+D , milk/livestock-intake ratio, (pCi/L)/{pci/d} * 5.000E-06 3 5.000E-06 * RTF(16,3)
D-34 3 . : - 3 3 3 o
D-34 ? Th-232 , plant/soil concentration ratio, dimensionless * 1.000E-02 3 1.000E-03 3 RTF(17,1)
D-34 ? Th-232 , beef/livestock-intake ratio, (pCi/kg)/ (pCi/d) 7 1.000E-04 * 1.000E-04 * RTF(17,2) ..
D-34 * Th-232 , wilk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 5.000E-06 3 5.000E-06 * RIP(17,3) .
D-34 1 - . . 3 a 3
D-34 * U-232 , plant/sgoil concentration _ratio, dimensionless 3 2.500E-03 * 2.509E-03 2 RTF[18,1)
D-34 * U-233 , beef/livestock-intake ratioy (pCifkg)/ {pCifd} * 3:400E-04 * 3.400B-04 ® RTF(18,2}. ... . . ,
D-34 * 7J-233 , milk/livestock-intake ratic, (pCi/L)/({pCi/d) * 6.000E-04 * .6.000E-£4 > RTF{18,3) - '
Dﬁaq 3 k] 3 ) a .
D-34 * U-235+D , plant/soil concentration ratio, dimensicnless * 2.500E-03 .7 2.500E-03 * RTF{19,61}
D-34 * U-235+0 , beef/livestock-intake rafio, -[pCi/kg}/(pUi/d} . * 3.400B=04.°% ‘3.400E-04 > RTF{13,2}
D-34 3 U-235+0 , milk/livestock-intake ratio, {(pCi/L}/(pCi/d) 3 6:000E-04 * 6.000E-04 > RTF{19,3}
D-34 2 . El k) 3
D-34 * U-236 , plant/scil concentratiom ratiod, dimensionless 7 Z.500E-03 * Z.500E-03.* RIF(20,1)
D-34 3 U-236 . beef/livestock-intake ratio, - {pCi/kg)/ (pCi/d) * 3.400E-04 * 3.400E-04.3 RIF{20,2}
D-32 ¥ U-236 . milk/livestock-intake ratio, {pCi/Li/(pCi/fd) " 6.000E-04 -* 6.000E~04 ? RIF(20,3) .
3 . Lo ) 3 3
- * Bicaccumulation factors, fresh water, L/kg: o 2 a S
-5 3 Ag-2274D , fish . IR * 1,500B+01 2. 1.500E+01 3 BIOFAC{ 1,1)
- * Am-2274D , crustacea and mollusks .. * L.0C0BE+03 » 1.000E+03 .7 BIOFAC{ 1,2)
- 3 - a k] *
-5 % Am-241 , fish . By 3 3.000E+01 * 3.000E+0Ll * BIOFAC( 2,1}
- * Am-241 , crustacea and mollusks 3 1.0008+03 * I.000E+03 * BICFAC{ 2,2)
_ 3 . . 3 .oa . Y .
-5 3 Co-60 , Eish * 3.000B+02 * 3.000E+02 * BIOFAC( 3,1},
- * Co-60 , crustacea and moilusks * 2.000E+02 ¢ 2.000E+02 * BIOFAC( 3,2}
- s . . LI X 3 i S
-5 3 Cg-~1374D , Fish : 2 2.000E+03 3 2.000E:+03 * BIOFAC{ 4,1}
- * Cs-137+D , crustacea and mollusks * 1.000E+402 * 1.000E+02 * BIOFRC{ 4,2}
2 N a a EJ
a a3 £ a
k) a ] 3
a2 3 E 3
3 k) E 3
3 3 3. 3
3 = 2, s
3 2 2 »
3 3 T !.
3 s 2 a
2 S El a
H 3 a )
» : 3 a
T 3 2 k]
2 E] 3 3

UUUUUUUUDUUUUIUUUUUUUUUGUUUU.
MV ERE@EVUR IRV ERNEAGEOaN

Ex-154 ., Fish o : - 5.00Q0E+0L H
- Bu-154 , ‘crustacea and mollusks . 4 1.000E4+03 1_:.0001-]+-03 BIOFAC{ 5,2) . : \_”;
- Bu-1i55 , fish P 5.000E+01 * 5.000E+01 ® BIOFAC( 6,1} - .- )
- Bu-155 , erustacea and mollusks: 1.000E+03 * 1.000E+03 BIOFAC( 6,2}
- H-3 , fish . 1.0O00E:0D 1.000E+0¢ * BIOFAC( 7,1)
- H-3 , erustacea and mollusks 1.C000E+00 1.000E+00 BIOFAC( 7,2)
- Wi-63 ., fish . 1.000E+02 ? 1.000E+02 * BIGFAC( 8,1).
- Ni-63 , crustacea and mollusks 1.000E+02 1.000E+02 BIOFAC{ &,2)
- Np-2374D , £ish 3.000E+01, 2 3.000B+01 * BIOFAC{ 9,1}
- Np-227+D , crustacea and mellusks 4.000E+02 * 4.0008+02 BIOFAC( 2,2)-
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m Sumary : 116-%-3 D2 {Layer 2} Rum #4 -~ (File: 11&6-N-3 D2 Layer 2.RAD
Dose Convers:Lon Factor {and Related) Parameter Summary ‘(continued)
T File: H.EAST 2001 Marb:.ﬂ.:.ty

0 * Curremt 3 Qa'ra«t;et-er

b Parameter _______ *. Default :

D-5 * Pa-231 , fish 2 I»GDOE-{-OI * 1.000E+01 2 BIOFAC{IO 1} .
-D-5  * Pa-231 , crustacéa and mollusks .2 LGI00E+02 Y 1.1G0E+02 3 BIO@C{].G 2}
‘'Dp-5 2 ’ L 3 coa .

D-5/ 3 Pu-239 , fish - FU000E+01 2 3.080E+01 ? -BIOFRC(11,1)
D-5 2 Pu-23% , ‘crustacea and mollusks 3 T.000E+02 * 1.000E+02 * BIOFAC(11,2)}
nD-5 3 o 3 : a * )

D-5  * Pu-240 , fish T 3.000E+01 * 3.000B+01 * BIOFAC(12,1) ..
-D-5 2 Pu-240 , -crustacea and mollusks. * L.0GDE:+02 ? 1.0008+02Z > BIOFAC(1Z,2)

! B-5 3 . . . . E3 . Ed £ .

D-5 * Ra-228+D , fish ] _ ©3U5,000E+01 * 5.000E+01 ¥ BIOFAC({13,1)
_D-—S * Ra-228+D , crustacea and moilusks ¥ 2:500E+02 ? Z.500E+02 * BICFAC{13,2)}
D_S EY . . . . -._3 > a -
D-5 3 8r-90+D> -, £ish . 3 €.000E+01 * 6.000E+01 @ BIOFAC{14,1)
D-5 * S5r-20+4D , crustacea and mollusks 2 1.000E+02 * 1.000E+02 * BICOFAC(14,2)
D-5 > . ) 3 . .3 3 .

! D-5 3 Th-2284D , fish 3 1.060BE+02 * 1.0DCE+0Z-* BIOFAC(15,1)
D-5 3 Th-2284D , crustacea and mollusks * 5.000E+02 2 5.000E+02 * -BIOFACHS,2)
D-5 2 : ER R . L
D-5 3 Th-229+D , fish X 3 1_000E+02 * 1.000E+02 .2 BIOFAC(16&,1)
D-5 * Th-229+D, crustacea and mcllusks 3 5.000E+02 ? 5.000E+02 3 BIOFAC(16:2)
n-5 2 3 a’ T : ! . -
-5 3 Th-232" , fish . 3 1,000E+02 * .1.00CE+02 .2 BIOFAC{17.,1}
D-5 3 Th-232 , crustacea and mollusks > S5.000B+02 3 S_000E+02 * BIOFAC{17,2}
-5 3 2 . . 3 - a T )
D-5 * y-233 ., fish 7-1.000B+01 > 1.000E+01 > BIOFAC{18;1}
L-5° 2 U-233 ¢ ., crustacea and mollusks ® §.000E+01 &.0C00F+01 3 BIOFaC{ig, 2}
[-5 3 3 3 FS : -

D-5 3 U-235+D , fish : 1.000E+01 3 1.0C0E+D1 > BIO!?AC{\iB,I)’

D-5 * U-235+D. , crustacea and mellusks : 6.000E+01 * 6.000E+01 * BIOFAC(19;2)

D-5 . * - . 2 3 3 .

D-5 ' U-236.° ., fish © *1.000E+01 3 1.000E+01 * BIOFAC(20,1}
D-5 *.0U-238 ° crustacea and mollusks * 5.000E+01 ® 6.000E+0L-* BIOFAC(20,2}

i ol 2 o A S

FIITITEIRIEITT iiﬁiiiﬁ]’:iiiﬁi.’{ﬂTﬁf]‘:i TN 0 b
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" Bite-3pecific Parameter Summary : E .
- 3 User 3. : # 7 - Used by RESRAD *  Parameter

. Memu * : . Paramet';er cIonput o * Default 3 (If differept from.user input)

* Area of contaminated zone (m**Z}.- ? 2:198E+04 * 1.000E+04 3 3 AREA
ROXL * Thickness of contaminated zone (m) 3 T.I00E+00 ? 2.000E+0¢ ° “? THICKS
RO1L * Tength parallel to aquifer-flow (m} 2 7, 500B+0I * 1.000E+02 3 3 LOZEAQ
RO11 * Basi¢ radiation dose Iimit {mrem/yr} 3 4,.000E+00 9 2.500E+01 @ 3 BRDL
ROL1 * Time since placement of -material {yr) ~ * '0.000E+00 * 0.000E+00 2 2 TI
RO1% * Times for calculatlons (yr) 3 1.000E+00 * :.DOGE+0QQ. * 3 T 2}
RO1% * Times for calculations (yr} * 3.000E+00 * 3.000E+00 3 -——- » (.3}
ROLL * Times for calculations (yr} ? " 7.600E+00 * 1.000E+01 3 -—- 2 T{ 4)
RO11 Y Times for calculatioms. {yr}- - * 1,;600E+01 * 3.000E+01 3 - > T({ 8}
RO11 ? Times for calculations. {(ir} * 4.200BE+01 * 1.G00B+02 ? --- > T{ g)-
RO11l ? Times for calculations: {yxr} . 1 4:700E+01 * 2.000E+02 *? - *T( T
RO11l ? Times for calculations (yr} 1 1.370BE+02 * I.0D0E+03 3 > T( 8)
RO1l 2 Times for calculatioms (yr) * 3.000E+02 ? -0.000E+00 ? *T( 8}
ROLl ° Times for calculatioms (yr} 1. 000E+03 3 0.00D0E+00 ¥ -—- > T(E0)
3 - o 3 - 2’ 3 3
R0I2 * Initial principal radionuclide (p@i/g): Am-241 * 4.380E+03 * 0.Q00E+00 3 --- 3 8L{ 2}
R012 * Initial principal radionuclide "(pci/g}’:- :Co-60: 3 7.910E-01 * 0.00O0E+(0 3 -—- 3 814 3)
R012 ? Initial principal radiomuclide- {pCi/g}: Cs-137 2 .2.310E-01 * G.0DOE+00 ? “—— 3 SL{ 4}
R012 * Initial principal radiomuclide {pCi/g): Bu-154 * 3.020E-01 * 0.000E+00 7 - > g1{ 5)
R0O1Z * Initial principal radionuclide (pCifg)r: Eu-1855: * 2.330E-01 ° §.000E+00 * * 51 &)
RO1Z * Initial principal radiomuclide .(pCifg): "Ni-63 3 §.260E+01 ? 0.000E+00 ? - 2 g1{ 8)
RO12 * TInitial principal radiomuclide {pCi/g): Pu-239 3 &.000E-03 3 0.000E+00 * -— 3 B1{11)
R0O12 3 Initial pringipal radiomiclide (pCifg): - Pu-240 -2 1.440E-03 * 0.000E+00 * ~—- ? 51(12)
R0O12 * Initial principal radicnuclide  (pCifg): Sr-sc 3 L.1T0E+02 3 .000E+00 3 e 3 81(14) :
R012 * Concentration in groundwater {(pCi/L): Am-241 * not used 3 4.000B:00 ° 3 Wi1( 2) :
R012 * Concentration in groundwater {pCi L)+ Co-606 * not used * 0.000E+00 3 * W1{ 3} . '
R012 * Concentration in groundwater {pCi/L) . 0 Cs-137  » not used > 0.CO00E+00 ? - > WE( 4}
R012 > Comcentration in groundwater {(pCi/L}: Eu-154 * not used * 0.000E+00 @ - > Wi{ 5}
ROIZ * Concentratiom inm groundwater - {pCifl}: BEu-155 2 not used .2 0.0008+00 3 -—- * Wi{ e}
ROI2- * Concentration in groundwater (pCi/L}.: Mi-63 ? mot used ¥ 0.000E+00 * -== 3 W1({ 8y
RO12 * Concentration in groundwatexr (PCifL}: Pu-239 2 not used 3 0.0C0E+00 * --- T WI(1iL) !
ROI2Z * Concentration in groundwater  (pCi/L}: Pu-240 = not used 2 0.000B+00 * --- 3 WL (12) :
R012 * Concentration in groundwater (pCi/L}: Sr-%0 * not used * 0.0G0E+DO. 3 -=- 3 WL (14} :
F . . 3 3 . . 3 . 3 B . 1
R012 * Cover depth (m) * §.600E+0C  0.000E+0C = - * COVER(Q ;
RO12 * Density of cover material {g/cm**3) 3 not used * L.S50CE+00 ? -—- 2 DENSCV :
RO13 * Cover depth erosicn rate {m/yr) 3 1.000E-03 ? 1.000E-03 2 --- T VCY ;
RA12 * Density of contaminated zone (gfocm**3) 3 2.000E+00 * 1.500E+00 @ -—- * DENSCZ ‘
R0O13 ? Coptaminated zone ercsion rate (m/yr) 3 1.000E-03 * 1.000E-03 ? - * VCZ [
R013 * Contaminated zone total porosity * 3.000E-01 3 £_Q00E-01 ? - 3 TPCZ
ROL3 ? Contaminated zone fisld capacity * 2.500E-01 * 2.000E-01 * -—- * FCCZ -
RO13 * Contaminated zone hydraulic comductivity {m/yr) * 2.500E+02 * 1.000BE+01 3 -——- 3 HCCZ
R0I3 ° Contaminated zone b parameter 2 4.050E+00 ?* 5.300E+00 3 - 3 BCZ ' |
RD13 ? Average annual wind speed (m/sec) * 3.400E+00 ?° 2.000E+00 * -  WIND : ;
RO13 ? Humidity in air (g/m**3) * not used 3 2.000E+00 * --—- * HUMID 1
RO13 * Evapot:r_anspirétion coefficient * 9.100E-C1 ? 5.000B-01 3 -—= - 3 EVAPTR
RO13 ?* Precipitation {(m/yr} 3 1.600BE-G1 ? I.QC00E+00 * --- * PRECIP . ;
R0O13 * Irrigation {(m/yr) 3 7.600E-GL * Z_0Q00E-01 * -—— 3 RI ' ;
R013 * Irrigation mode 3 overhead 2 overhead @ -- * IDITCH
R013 » Runoff coefficient 3 2.000E-0L 2 2.000E-01 2 -—- 1 RUNOFF
ROL3 2 > T.0Q0E+06 * 1.000E+06 * - * WAREA

. Watershed area for nearby stream or pond (m**2)
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RO16

ROIE
Rol6
ROLE
RO16

RG1&
RO1g
RO15
RO1&
R01s
RO1G

RO16

RO1G

RO1E’

RO1g
RO1E
RO1E

T R T VR v L L R L L L

gite-Specific

Density of saturated zone (g/cm**3)
Saturated zone total porosity
Saturated zone effective porosity

.Saturated zone field capacity
Saturated zone hydraulic. condoctivity (mfyr)

Saturated zone hydraulic gradient
Saturdted zohe b parameter
Watéer table drop rate (m/yr)

Well pamping rate (m**3/yr}

Number of unsaturated zome strata
Unsat. zone 1, thickness {m} )
lnsat. Zone 1, soil density (g/cm**3)
Unsat. zoase 1, total porosity

Uneat. izone 1, effective porosity
Tnsat. zome 1, field capacity i

Tnsat. zone 1, soil-specific b paramster
Unsat. zone 1,

Distribution coefficients for Am-241
Contaminated zone {cgk*3/g}
Unsaturated zone 1 (cni**3/g¥
Saturated zome {cm**3/g}

- Leach rate {/yT)
Solubility constant

Distributicon coefficients for Co-50
Comtaminated zome {cm**3/g)}
‘Unsaturated zene 1 (omv*3/g)

-Saturated zone lom*+3/g)

Leach rate (/yr) :
Solubility constant

. Distribution coefficients for Cs-137

Contaminated Zone [cm**37g}
i Unsaturated zone 1 {cme*3/g)

Saturated zone {cmx=*3/q)

Leack rate {/yr)

Solubility comstant

Digtribotion coefficients for Bu-154
. Contaminated zoms {cm**3/g)-
Unsaturated zone I {cm**3/g)
Saturated zome {cm**3/g). -

Leach rate (/yr)

Solubility constant

Well pump intake depth [m below water table)
Model: ‘Nondispersion . (ND} or Mass-Balance (MB}

‘hydraulic conductivity {m/yr)

Parameter Summary {cobti.
User

W oW w e oW ow W oW D

Wl owow oW e oW U W

D v

‘2.000E+00 °
3.000BE-01 -

2.500E-01

2.000E-0L

5.530E+03
1.250E-03
4 050E+00
1 000E-03

4.600E+00

ED
nmot used
1

7. 400E+00
2. 00UE+00
3.000E-01

2.500E-01 .

2.5008-01
£.050E+00
2.5008+02

2. 060E+02
Z.080E+02
2.900E+02
0.0C0E+0C
0. BGUE+00

5, GO0E+01

5.000B+01

. 5.B00E+0T
-0.800E+00

0.000E+00

5.000B+01
5.000E+01
5.800E+01
0.000E+00

0.000E+0D

2/ 000E+02
2.000E+02
2.000Ex02
0.000E+00
0. 000E+Q0
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T

1_.500E+00
2.000E-01
2 ./000E-01
2.006E-01
1.000E+02
2.00¢E-02
5.3008+00
‘1.000E-03
10005301
ND

' Z.500E+02

i

4.000E+C0
1.500E+00
4.000E-01
Z.000B-02
2.6000E-01
5.300E+00
1.G00E+01

2.000E+01
2.000E+01
2.000E+01
0. 000E+00
0.000E+00

1. 000E+03
1.000E+03
1.000E+03
0.000E+0C
0.000E+00

1 000E+C3
1.000E+03
1.000E+03
4. 000E+0G
3. 000E+Q0

—1.000E+00
-1.000E+00C
-1.D00E+00G
0.000E+00
0.000E+Q0

3
x
a
3.
o
3
)
a
EY
kS
3
¥
a
E
Y
EY
EY
2
=z
3
3
]
2
3
3
)
=
3
3
3
s
>
x
3
3
H
>
.
3
E
3
3
3
3
ES
3
3
3
3
a
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Used

2.735E-05
nok used

1.092E-04
net used

1.092E-04
not used

2.735E-05
not used

by RESRAD
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Parameter

Name. .

NS
H{1)

DENSUZ (1)

TPUZ (1}
EPUZ(1)

TFEUZ (1)

BUZ (1}
BCWZ (1)

- DCNUCCH

DCMUCT(
feletiaialch g
ALERCH(
BSOLUBK(

" DCNUCE
- DONUCT §
‘DenUesy

RLEACE{
SOEUBE {

DCNUCCH

DENUCU]
falayizacad
ALEACH(
SOLUBK{

DENUCCH
DCNUCT:(
DENUCS(
ALEACR{
SOLUBK {

2y

2,1) .
pece

2)
2)

4)
4,1)

4)
4}

5
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Summary : 116-N-3 DZ (Layver 2} Run #4 File: 116-N-3 DZ Layer Z.RAD
Site-Specific Parameter Summary .(conti
0 3 - = L 1 User N
Menu, Darameter L # Default
ROt6 * Distribution coefficients for Bu-155 L T .
ROLG * Contaminated zome [(cm**3/g) 3 2.000E+02 *-1.000E+00
ROLl6 * Unsaturated zome 1 (cm**3/g) 3 2.000E+02 2 =1, 000E+00
ROLE *  Saturated zone [cm**3/g} * 2.060E+02 *-1.000B+00
ROLE * Leachk rate [/yr) 3 0. 0Q0E+00 .* -0.000E+00
RO1E * Solubility constant 3 G_0GOE+00 > 0, 000E+00
3 ' 3. 3
RO16 ? Distribution coefficients for Ni-&3 3 LI
RO16 *? Contaminated zonme {cm**3/g) . 32000B+01 3 :1.G00E+03
RO1lE 2 Unsaturated zome 1 {em**3/g) * 3.000E+01 ?.1.000B+03
RO1ls 9 Saturated zone {em**3/g) i 3.00CE+01 .2 -1.000E+D3
ROle * Leach rate (/yr}: * 0.000E+00 ? 0:0C0E:0O0 :
RO1E * Solubility constant - 0,C00E+00 * G.O0DE+00
3 k] 3 -
ROl6 * Distribution coefficients for Pu-239 2 >
Rolg 2 Contaminated zone (cm**3/g) 2 2.000E+D2 :3 .2 _000E+Q2
RO16 * Unsaturated zone 1 (cm**3/g) .2 2,000BE+02 * 2.000E+03
ROle > Saturated zone (cm**3/g) ¥ .2, 000E+62 * Z.000E+03
ROl6 = Leach xyate (/yr)_ * 0.0QQE+CD * O.000E+00
ROl * Scolubility constant * 0.000E+00 #.0.000E+00
3 . 3. a
RD16 * Distribution coefficients for Pu-240 3 .3 "
ROlE * Contaminated zone {cm**3/g} : 2.000E+02 2 Z2.000E+0D3
RO1E * Unsatvrated zone 1 {cm**3/g) * 2.000E+02 * 2.0D00E+03
RO1€ > -Saturated zocne (cmr*3/g) 1 2.000E+02 ? 2.D00DE+03
RO1& *  Leach rate {fyr} i 0.000E+06 * .0.000B+00
RO16 * . Solubility constant ? C.000E+08 ® 0.000E+00
. PO . a- 3
RO16 ? Distribution coefficients for Sr-3%0 ¥ L
RO1e 3 Contaminated zone {(cm**3/g} * 1.500E+01 * 3.C00E+01
ROl 2 Unsaturated zone 1 (cm**3/g} 3 1.500E+01 * 3 _GOOE+01
RO15 2 Saturated zone (om**3/g} 3 1.500E+01 * 3, 000E+01
RO1s * Leach rate [fyr) 2 0.000E+00 ? O.DROOE+DO
RU1§ *  Solubility constant 3 0-080E+00 3 0.GC00E+00
3 . . 3 a B
RQ1§ * Distribution coefficients for daughter Ac-227 - 3 3
RO16 ? © Contaminated zone {cm**3/g} » 2. 000E+01 ¥ 2. 000E+02
ROi6 ? Unsaturated zone 1 {cm**3/g} 3 2.C00E+01 * Z.000E+02
ROi6 3 Saturated zone {cm**3/g) * 2.000E+Q1 * 2.000B+01L
R016 * Lesch rate {/yz) % 0.000E+00 3 0.000E+00
RO16 * Solubility constant "2 0.000E+00 * 0.00CE+00Q
2 . = R
RO16 3 Distribution coefficients for daughter H-3 > 2
R0ls ? Contaminated zone (cm**3/g) ’ > 0.Q00E+QQ 3 0.000E+00
RO1G ? Unsaturated zone 1 (cm**3/g) * 0.000E+00 3> 0.000E+00
ROL5 2 Saturated zome (cm**3/qg) 2 0.000E+00 2 0.000E+Q0
RO16 *  .Leach rate (/yr) * 0.000E+06.3 0.000E+00
ROl6 3 7 0.000E+00 *.0.000E+00

Solubility constant

“C-70

nued)
a

L R L I I R R E R R

-2.735E-05

not used

1.817E-04"

not usad

2.7358-C5
not used

2.735E-05". .

not used

3.619E-04
not used

2 _T20E-04 -
not used

4.375E-02
not used

CVP-2002-00002

Rev. 0

Cos e e B W6 oW oM ow ko e o W e L W ow W E W e e B WM bWl b oww e b bW W oe e w ok

. SOLUBEN

DN {
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. DONBCC |

DCNUEH {
DCHUCS {

. SOLUBK{.

Paramaeter

8,1) -

poUce (11}

DORUCG(11,2)

DONUCS (11)
ALEACH {11}

-SOLUBK {11)

BCNUCC (12)
DCNUCT (12, 1)
DCNUES (32}
ALEACH (12}
SOLUBK (12}

DCNUCE (14)
DCNUCU {14,1)
DCNUCS (1.4}
ALEACH (14)
S0LUBK{14)

DCNUCC ¢
DCNUCU {
DCWUCE {
ALEACH (
SOLUBK (

DONUCC

DENUCT -

DEWUCS (
ALEACH (

SOLUBK {

1)
1,1}
1)
1)
1)
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Summary : 116-N-3 DZ (Layer 2) Run $#4 : File: 116-W-3 DZ Layer 2.RAD
. Site-Specific Parameter Summary. {continued) - :
i} 2 o o : * User | ? LI Used by RESRAD '  Parameter

bt

RO16 * Distribution coefficients for daughter Np 2 2 B 2 . .
ROLG ? Contaminated zone {cm*+3/g} *-1.000E+00- *-1.000E+00 2 2 .5T4E+02" = DENUCC{ 9}
RO16 * - Unsaturated zone 1 (cm¥*3/g) *=1.000E+00 *-1.000E+00 ? 2_.574E+02 - > Deuco{ 9,1}
RO16 * ’Saturated zone (cm**3/g) 3-1.0U0E+00 Y-1.Q00E+00 3 2.574E+02 > boniest 9)
R016 * -Leack rate (/yr} ¥ 0.000E+00- 7 0.0008+00 ? 2.1258-05 * ALEACH{ 9}
RO1l6 2 Solubility constant * 0.000E+00 2 0-000B+00 ? not used * “SOLUBK({ 4}

2 3 LI ES . 3 -
RO16 * Distribution coefficients for daughter Pa-231 3 3 3 -

RO1E 3 Contaminated zone (cwm**3/g) 3.5.800BE+01 ¥ 5.000E+01 ? -—— * bOwuCc{io} i
RO1IE * Unsaturated zome 1 {cm**3/g) * 5.B00E+01 * 5.000E+01 ? -——- -2 DCYBEU (10,1}
RO1l6 7 . gaturated zone {cm**3/g} > 5.000E+01 * S5.000E+01 * -—— -* ‘DCHNOCS (10)
RO15 ® | Leach rate {/yr) 2 0.000B+00 * -0.000E+00 2 1.092E-04 * ALEACE{10}
RO1& * ' Solubility constant 2 0.G00E+00 2 G.000E+00 * not used ¥ SOLWBK{10}

3 3 a- 3 3
RO16 * Distribution coefficients for daughter Ra-228 » * 3 3 S
RO16 ? Coritaminated zone (om**3/g) * 1 .000E+02* 7.Q000B+01 2 -—— 3 DONUCC{L3)
R0O16 * {msaturated zone 1 {(cm**3/g) 3 1.0G0E+Q2 ?* 7.Q00E+0L ? -— = DONUCTIL3, 1)
RO16 3  Saturated zone (cm**3/g) *? 1,000E+02- * -7.0C0E+01 ? - 3 DCNUCS {13}
RO1E Leach .rate t/yrl : * 0.000F+00 * 0.00BE+CG0 3 5.467E-05 * ALEACH{13}
RO1G * Solubility constant * 0.0006E+00 * 8.0OCE+CD ? ot used * SOLUBK{13)

3 3 ER a . EI :
ROL6 * Distribution coefficients for daughter Th-228 3 L : 2 :
RO16 * . Contaminated zone (cm**3/g) ? 2.000E+02 * 6.0G0E+04 * - 2 DEWUCCA15)
ROLE 2 Unmaturated zone 1 (cm**3/g} ¥+ 2,000B+G2 7 6.00DE+04 3 - 3 DCNUCU{15,1)
ROLE6 * - Safturated zone (cm**3/g) * Z.0C0BE+02 ? 5.00CE+04 2 - * DCWUCS(15)
ROL1E * - Leach rate (/yr} 3 0.800E:00 * 0.000E+00 2 2 _735E-05 * ALEACH{15)
RO16.?.° Solubility comstant * D.000E+00 * §L000E+00 ? not used * SOLUBK{15)

IR — 3 A 3 A E
RO16 * Distribution coefficients for daughter Th-229 H 3 - 3. : .
ROL6 * . Contaminated zone [om**3/g) k 3 6.000E+04. % 6.000E+04-3 ——— 5 PONUCC(16)
RO16. * . Unsaturated zone 1 {cwm**3/g) ? 6.000E+04 ¥ §.000E+04 3 -— ? DOWUCT{16,1)
RO16 *  Saturated zone {cm**3/g). * E.000E404.* £.000E+04 2 - * DCHUCS{16)
ROLE 2 Leach rate (/vyx) 3 0.Q00E+00 * 0.000E+00 @ 2.123E-08 3 ALBACH{18)
ROL6-* - Solubility constant * D.GOOE+00 ° 0.000E400 2 not used ; * SOLUBK(I6)

. . 3 E S e . a2 .

R026 ? Dpistribution coefficients for deughter ThH-232 = 2 2 2 .
ROl6 ? Contaminated zone {(cm**3/g} 2 2.000E+02 * §.000E+04 2 - 2 DONGCC {17}
RO16 3  Unsaturated zone 1 (cm**3/g) 3 Z.000E+02 * 6.000E+04 @ --- 3 DCNUCE{LT, 1)
RO1E *  Saturated zone {[cm**3/g) * Z.000E+D2Z ?® 8.000E+04 @ -—- x ponucs (177
RO16 * - Teach rate (/vr} 3 0.Q00E+0D 3 0.D0CE+B0 3 2.735E-05 * ALEACH (L7
RO1IE * Solubility constant > 0.000B+00 -3 O.00CE+00 3 not used 3 S_OLUBK(].’?)

= I o a : 3 . a
RO1€ ? Distribution coefficients for daughter U-233 2 .o > a
RO1E 2 Contaminated zome {cm**3/g) * S5.000E+01 * 5.Q00E+0Q1 * - * DCRUCC{18}
RO16 7 - Unsaturated zome 1 (cm**3/g) * 5.000E+017? 5.0008:01 2 - * DCNUCH (18,1}
ROL6 > 'Satirated zome (ocm**3/g) 3 5.000E+0: * S5.000E:01 ? - * DCWUCS {18}
RO1G * Leach rate {/yr) .3 0.0G0E+00. > 0.000E+0G 1.092E-04 * ALEACH {18}

2 # 0.000E+00 * 0.060E+00 2 not used *

RO16 " Solubility constant SOLUBK{18)

C-71
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Site-Specific Parameter Summary {continued) . “\\)
0 3 : 3 User 2 2 Used by RESRAD *  Parameter

3. Input 3 ser input) Name
. _ing

Distribution coefficients for daughter U-225

RQlG * 3 3 . E] . 3 . .
ROl5 @ Conrtaminated zone {cm**3/g} 1 2 _00CE+00 * 5.000B+01 ? _—— : DONUCC{19)
RO1s * Unsaturated zonre 1 {cm**3/g} 3 2.000E+00 * 5.DQ0E+01 * -—— S DONDCT{1g, 1)
RO16 * Saturated zome {cm**3/g) .3 2.000E+80, * 5.0C00E+01 2 -— 3 BONUCS{19)
RO16 3 Leach rate (/yr} -3 0.000E+00 ? 0.000E+QQ 2 2.578E-03 > RLERCH(12) -
RO16 ¥ Solubility constant 2 0.C00E+D0Q -7 .0.000E+00 ? not nsed 3+ SCLUBK (13}

3 a k] 3 3
RO1§ * Pistribution coefficients for daughter U-236 2 3 3 3
RDIG Contaminated zone (cm**3/g) s 2,000B+00* 5.000B+01 ? -== * powpeei(zo)
RO16 2 Unsaturated zone 1 {cm**3/q) * 2.000E+00 ° 5.000E+01 ? -—- * DOCMUCT €20, 1} -I
ROLE = Saturated zone (cm**3/g) 2 2,C000E+0CG ? 5.GQ00B+01.7 -——— * DCMUCS{20) .
Role = Leach rate {(fyr) 3 Q.000E+00 *. Q.000E+00 ? 2.57€E-032 * RLEACH 20}
ROls @ Solubi]_.éty constant ©20.000E+00.* 0.000E+00 * not used * SOLUBK({z20}

2 2 3 a 3 -
RO17 3 Inhalation rate (m*+3/yzx) * not used * 8.400E+03 * --- *  INHALR
ROL7 ?* Mass loading for inbalation {g/m*¥3) 28 ot used - 27 1.000E-04 * === * MLINH . i
RO17 * Exposure duration . .2 3.000E+01 Y 3,000E+01 ? --= - ED . ‘
RO17 ? Shielding factor, irhalation . not used. ' 4.000E-01 ° -—- * BHF3 .
R017 * Shielding factor, . external gamma » not used - * 7.000E-01 * . -——- 3 .BHFL ‘
R0O17 * Fraction of time spent indoors 3 fot used * 5.000E-01 ? - > FIND !
R017 * Fraction of time spent outdoors {on site) 3 not used * 2.500E-01 ¥ * FOTD i
R017 * Shape facter flag, external gamms * not used * :.000E+00* 7 FS. . i
ROLT * Radii. of shape facter array {(used if Fg = -11: 2 - # ® 3 . .
ROL7 .2 Ouber annular radius (m}, . ring 1; * not used -* 5.000E+01 * . * RAD_SHAPE(-1} ;
RO1%? *  Cuter anmuiar radius (m}, ring 2: © 4 mot used. ? 7.071E+01 2 > RAD SHAPE( 2}.
RO17 = Onter apnular radius (m), ring . 3: * not used  ? 0.000E+00 * -—— * RAD SHAPE( 3} i
R017 * | Outer annular radius (m}; ring 2£: -3 not used ?* 0.000E+QOD * —— 3 RAD SHAPE({ 4) . H
RO17 ? Quter anmular radius (m), ring 5: : * oot used * 0.G00E+0O 7 ——— T RAD_SHAPE( 5) l
RO17 ? Outer anmular radius {m}, rimg €: "2 pot used * 0.000E+0Q0 * -——— .* RAD SHAPE({ 6} . - i
ROL17 ? Cuter sanular radius (m}, Ting 7: ¥ not used ¢ .0.000E+00 ? —=- * RAD SHAPE( 7}
RO17 -2 Suter. annular radius (m), ring 8: s . not used. * 9,000E+00 * = 7 RAD SHAPE{ 8)
RO17 2 Outer amular radius (m), ring & cc3onot used- 7 0.C00B+00 3 *:RAD _SHAPE({ 9)
R0O17 * Quter anmulax radius (m), ring 10: » mot used..? 0.GO0E+00 3 -—- * RAD SHAPE (10}
ROL? * Quter apnular radius (ml,: ring 11: * not used ¥ 0.000E+Q0 * --- 3 RAD SHAPE (11}
ROL7 ? Cutexr annular radiuvs {m}, ring 12: * not used. * 0.000E+0Q ? --- . RAD SHAPE(1Z}

3 . T3 a E] EY . .
R0O17 3 Fractions of annular areas within ARFA: -3 IR * 3, . -
RO17 -3 - Ring 1 ' not used . ¥ 1.CO00E+GO * * FRACA( 1) . . /’_\\
ROL17 Ring - 2 2 mokb used 7 2.732E-01 ? .2 FRACA( 2} . 4 b
ROL17 3 Ring. 3 3 mot used *» B.LOOEB+DO * -== ©» FRACA! 3} \\\'j
R0O17 * Ring..4 ©3 . not used ' 0.000E:00 * - * FRACA{ .4}
RO17 3 Ring 5 * not used - ? 0.000B+00 2 —-— I FRACA{ 5) N
ROL7 3 Ring & » not used 2 0.G00E+CG0 >. —-—— - FRACA( &) -
RO17 2 Ring .7 * not used . * 0-000E+00 7 —-—- 3 FRACA( 7)
RO17 @ Ring .- 8 2 pot used * 0.000E+00 * -—— <3 PRACA({ '8)
RO17 ? Ring . 2 ¥ pot used *-0.000E+00 2 ——- > FRACA{ 9) i
RO17 Ring 1¢ 1 not used 3 .0.000E+00 * = 3 FRACA{10} -
ROL7 * Ring 11 *. nok used @ 0.000E+00 ? --- * FRACA({11} . . :
RO17 3 Ring 12 3 pot used : * 0.080E+80 * --- ? FRACA(12)

3 3 a a ) 3 v
RO1S * Fruits, vegetsbles and grain consumption fhafvyr) * not used * 1.6008+02 3 - > DIET 1)

C72 ' :
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RO1S

R198B
R1sB
R198
R19B
R19B
R19B
R1SB
RISE
R138
R19B
- R19B
R19B

© R12B

R1SB
RloB

c14
¢14
ol
cid
€14

o T A - L

[ T A "

Milk ‘comsumption (L/yr) )
Meat and . poultry consumption (kg/yr)

Fish congumption (kg/yr}
Other seafood consumption (kg/vr)

Soil ingestion rate {g/¥r}
Dripking water intake (Lfyr)

Contamination fraction of
Contanipation fraction of
Contamination fractioca of
Comtamindtion fracticen of’
Contamination fraction of
-Contamination fraction of

Contamination fraction of weat
Contamination fraction of milk

Livestock

Livestock

Livestock
Liveastock
Livestock

Te Limit = 0.5 year

Site-Specific

11/26/2002

‘File: 116-N-3 DZ Layer 2.RAD™

drinking water
household watex
livestock water.
irrigation water
aguatic food-
plant food

fodder intake for meat (kg/day)
fodder intake for milk (kg/day}
water intake for meat (L/day)
water intake for milk (L/day}
soil intake (kg/day}

Mass loading for foliar deposition (g/m**3}
Depch of ‘s0il mixing layer (m}
Depth of roots {m}
Drinking water fraction from-ground water

Household water fraction from ground water
Livestock water fraction from ground water

Irrigation fraction from ground water

Wet weigh£ crop yield for Non-Leafy (kg/m**2)
Wet weight ciop yield for Leafy
Wet waight crop yield for Fodder

(years}
{years)

Translocation Factor for Noa-Leafy
Translocation Factor for Leafy
Translocation Factor for Fodder

Bry

Wet

Foliar

Foliar

Foliar
Foliar
Foliar
Foliar

Weathering

(£-12 concentration in water {g/emt*3}

Interception
Interception
Interception
Interception
Iaterception
Interception

Fraction
Fraction
Fraction
Fraction
Fraction
Fraction

for
for
for
for
for
for

{leg/m**2Y
{kg/m**2}
Growing . Season for Non-bLeafy (years) .
Growing Season for Leafly
Crowing Season for Fodder

Non-Leafy
Leafy
Fodder
Non-Leafy
Leafy
Fodder

Removal Constant for Vegetation

C-12 concentration in contaminated soil {g/g)
Fraction of vegetation carbon from soil
Fraction of vegetation carbon from air

C-14 ‘evasion layer thickness in seil (m)

L N L

O T T T I L L T I I R P
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User:

not

7.300E+02
0. 000E+0D
.ot

not
not
miot
noit
nok
not

not
not

ot

not
not
not
not
not

1 _000E+00Q

not
not
not

not
ot
not
ot
not
not
not
‘not
not

not

not
not
not
not

not

not

not
not
not
not
not

used .

used
used
used
used
used

used

uged.
used

used

used

used

used. .

used

used-

used
used
used
used
used
used

used
used
vged

used
used
used
used
used
used
used
used
used

usad .

used
used
used
used
used
used

used
used

used

used
used

]
2
a
£
5
3
a
Fl
S
3
3
3
3
]
2
a
a
EY
2
3
2
a
3
£l
2
3
2
3
)
3
H
E)
kS
S
3
3

'1.400E+01
9.200E+01
6.300E+01
5_40DE+00
9.0C0E-01

3.650E+01

5.1008+02
.1.000E+00
1.000E+00
“1.000E+00
1 -000E+00
‘5.000E-01
-1
-1
-1

6.300E+0L
5.500E+0L
5-000E+01
1.800E+02

5. G00E-01°

1.000E-04
1.500E-01
8.000E~01
1.000E+00
1:000E+00
1.000E+00
1.000E+00

7.000E-C1

2.500E-01
8.000E-02
1,000E-01
1,000E+00
1.DOOE+00
2.500E-01
2.500E-01
2_500E-01
2_508E-01
Z_500E-01
2.500E-01
Z.0B0E+01

2.000E-05
3_000E-02
2_000E-02
9_B00E-01
3.000E-01
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Parameter

DIET (2)
DIET(3)
DIET (4]

DIET(5)

DIET(6)
50LE

RWET (3}
WLEM

CL2WTIR
cizoz
CSOIL
CRIR
oMC
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Summary : 116-N¥-3 DZ (Layer 2} Run #4

TITL

Te Limit = 0.5 year

Slte -Specific Parameter Bumary - (contlnued}

9§rameter'
AA A

* C-14 evagion flux rate from soil (1/sec)

* C-12-evasion flux rate from soil (1/sec)

*» Fraction of grain in beef cattle feed

? Fraction of grain in milk cow feed

2 DCF correction factor for gaseocus forms. of Cl4
E]

3 Storage rtimes of contaminated foodstuffs (days):
3 Fruits, non-leafy vegetables, and grain .
E Leafy vegetables

» Milk

3 Meat and poultry

3 Figh

*  Crustagea and mollusks

*  Welk water ' ’

H Surface water

s pivestock fodder

3 . P

> Thickness of building foundaticn (m)

* Bulk density of building foundation (g/cm*¥3}
@ Total porosity of the cover material

* Total porosity of the building foundation

* Volumetric water content of the cover material
s Volumetric water content of the foundation

2 Diffusion ceoefficient for radon gas (m/sec):

3 in cover material

2 in foundation material

»" ‘in-contaminated zome soil

» Radon wvertical dimension of mixing (m)

* Average bullding air exchange rate (1/hr)
3 Height of the puilding {room) (m)

' Building imterior area factor

: Building depth below ground surface {m}

* Emanating power of Rn-222 gas .

.3 Bmanating power- of Rn-228 gas

3
* Number of graphical time points .

3 Maximpm nutber of integration peints for dose
a Maxlmum ounber of :Lntegrat:l.on peints for rz.sk

1142642002
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User -

aot used:

et used
not used.
not used-
not used

1-400F+02
1.000E+00
1.000E+00

2, 000E+0L-
7 .B00E+0¢

7.000E+00
1.000B+00
1.000E+00
4 .500E+01

not used

not used -
not used

not” used
not- used-
not used

not -used
not used -
not used
not. used
not used
not uged
not used
not. used
not usad
not. used

32
1
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File: 116-N-3 DZ Layer 2.-RAD

1.400E+01
3+ 1 000E+00
* L.O00E+CO
> 2.060E+01
3 7.000E+00
3 7.000E+00
3 1.000E+00
* 1.000E+00
s 4.5008+01
. .
> L.500E-81,
3 2.400E+00
3 &.000E-0L

;3 1.000E-01

3. 5.00CE-02
3 3.000E-0Z2

3

* 2.000E-06

* 3.000E-07
3 2.000E-06

3 2. 000E+00

3 3.000E-01

* 2.500E+00

3 ¢-00GE+00

A-L.000E+00

3 2.500E-01
1 1.509E-01

C:74
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Used by RESRAD
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w

Parameter

AVFGS
CO2F . -

STOR_T(1)
STOR T{2)
‘BTOR_T(3)
STOR_T(4)
STOR_T {5}
STOR_T (6)
STOR_T(7)
STOR_T(8)
STOR_T {9}

FLOORL
DEWSFE
TPCV

TPFL
PH2OCV N
PH2OFL

DIFCY
DIFFL
DIFCZ .
HMIE,
REXG
HRM




CVP-2002-90002
Rev. 0

1RESRAD,  Version 6.1 Te Limit = 0.5 year . 11/26/2002 13:35. Page 13
Summary : 116-M-3 DZ (Layer 2} Run #4 : File: 116-¥-3 DZ Layer 2.RAD

Summary -of Paghway Selectioas

Pathway User Selection

-- external gammz s suppressed
--'inhalation {w/o radom)? suppressed
-- plant ingestion T suppressed

-- mest ingestion B suppressed
-~ milk ingestion ® suppressed
-- aquatic foods * suppressed
-- drinking water = active
-- soil ingestion > suppressed
-- radom ) s : suppr‘ess'ed -
ive .

'ﬂlom-.la\m»hwl\:w
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- CVP-2002-00002
Rev. 0

1RESRAD, Version 6.1 "Te Limit = 9.5 year 11/26/2002 13:35 Page 14
Summary : 116-N-3 D (Layer 2) Run #4 File: 116-N-3 DPZ Layer 2.RAD:.

Area: 21980.00 square meters ) Bm-241 4.380E-03
Thickness: 7.30 meters . o-56 7.810E-0F
Cover: Depth: 6.50 meters : Cs-137 - 2.110E-01
. ’ Eu-154 3.020E-01
Eu-155 2.330E-01

Ni-63 8.260E+01

Pu-239 &.000E-03

Pu-240 1.440E-03

Sr-90 1.170E+02

Total Dose TDOSE({t}, mremfvr . .. “o
Basic Radiation Dose Limit =
m M{t)} = Fraction of Basic Do

Totzl Mixture Su

t (_yea.rs) : 0.000E+0G” 1.000E+0D 2.000BE+00 7.4CGO0E+00 1.600E+01 4.200B+01l  4.7008+01 1.370E+02 - 3.000E+02: 1.00CE+93

TRGSE(t): §.000E+08 (.00GE+00 C.000E+00 C.000E+00G 0.000E+00 0:.000E+06  0,000E+0C0  ©.000E+00 0.000E+00 . 0.00GE+00

) M{t): G.000E+00 O.000E+00 ©.000E+C0 OG.000E+00 0.000E+00 O.COOE+00 .0.000E+00 O0.000E+00 0.000E+00 0.000E+00
OMaximum TDCSE(t}: 0,000E+00 mrem/yr at t = 0.000E+00 years

O




CVP-2002-00002
Rev. 0

iRESRAD, Version 6.1 T« Limit = 0.5 year 11/26/2002 13:35 Page- 15
Summary : 116-N-3 DZ ({Layer 2} Run ¥4 File: 136-N-3 DZ Layer 2:RAD

Total Dose Contributions TBOSE(i,p,t) for -Individual Radicnuclides (i) apd Pathways (p)
As- mremfyr and Fraction of Total .Pose At A 0 OOOE+0C years

Milk .

rTrer . 5.
rnrem/ yr £ract.
ARBARR

mrem/yr fract.

fract.
ARARRRAR g “ AREZERAR ARRRAR - ARR Y ép “ AR A ' A"ﬁﬁﬁé'ﬁ -AAAQAHAEJ% AAADAR . AE@A;@AAAA Bpp_ngﬁ' . : L PMAQHAM y
CAm-241° 0.000E+00-0.0060 0.000E+00 00000  ©¢.600E+00 0.0000 -0,GO0EH00 00000 . o.oqu+oo 0.8000 " 0.0D0E+00 00000 0_COCE£G0 . 0000
o560 0.B0GE+00 010000 0.000E+GC 0.0080 - DLOG0E+00.0:0000 ~ 0.000E#00 0.0000 0.900E+00 0.0000 §.000E<00 0.0000  ¢.000E+00 §.8000
€s5:137 QUO0CE+0070.00007 0. 0G0CE+00. 6.0000 0.0C0E+00 ¢.0000; 0.000E-00 0.0000 0.G00EH00 0:0000  0.000E:00 0.06000 . Q.000E:00 0.0000
Fu-154" .0.000E+00 00000 - 0:G4GE+00 0.0000 0.006B+00 -6.0000, 0.000E+00 5.0000 “0J0CCE+00 G.0000 ' 0.300E+D0 CGL0000 ' 0.0B0E+00 0.0000
“Bu-155'-¢1Q00E+80.-0.0000 0. CO0E+00 0.C000 (.000R+00 0,.0080° G.000E+00 0.0000 0.0C0E+00 0:0000 °0,000FEH00 0.0000  0.000E+00 §.0004
Wi-53 . 0.000E+00-0.0000 0000E+00 9-0000° $I000E+00 ¢L0000 ¢.000E+00 0.0900  0.0GO0E+00 0.0600 0 COOE+00 0.000C ‘0.0C0E+08 000006
Pu-239  0,000E+00 ¢.0000 0.G00E+00.0:0000° ¢.060E+00 0:0000  00U0E+00 '0.0000 0.0GOE+00 0.060G0  0.000E£00- 0:0000 0./000E+00-0.000C
Pu-240 0L 000E+00 0.0000 - 0.60CE+0C 0.0000 C.000E+00°0.0000  0.000E+00 ‘00000 0.000E+00 0.0006 .0.000E+00 0.4000
Br-90:  0.000E+00 ©,0000 D.GOCE+GD 0.000D. ©.000E+00 ¢,0000 0.CO0E+0D 009 0. D 0E+00 ndﬂw
S i A o A 04 0 v ' 1 ) ifr-
Total ° 0.0C0E{00 0.6060. 0.000E+00 o.oooo-'n;onua+oo 450000 ©.DGOE+0D §.0000 ©¢.000E+00 ©U.0000 0-000E+00 -0.0000 - 0:000E+00 00000

Total Dose cantr:mbut:.ons TDOSE(E,p, L)Y for Individual Radmnuclzdes {1}y and Pathways (p}
As wwem/yr and Fraction of Total Dose AL £ = 0_000E+00 years °
Water Depéndent Patbways '
F:.sh R T Radcm e Plant -~ Meat e nm_j_.g_}; R e All Pathways*

_mrem/yT fract.” wremfyr fract. - mwemfyr fracb mremfyr fract.
) i - RSRARALEA ZRERZ

RARRRA
*Am-Z41- ‘0 .000E+00 0.0000 U.docE+GD_opooao 00008400 00000 _0;9005+00 ©.0000 . 0.3G0E+DO ) :BO0E+00. 0. 0 d00E+00 0.0000
Co-50 ' D_GLOE+G0 0.0000 0.000E+D0 0.0000 ~0.000E:00 -0:0008: 0.000E+00 :0:0000 - "0_CQCE+0L 0. 0000 - 0. 000E+00 ‘0. 0000 ~0.000E+00 0.0000
€5-137. '0.000E+00 00000 0.000E+00 0.0008. D 000E+0C'0.6000 ~ 3.00GE+0C 0.0000 0.000E+0C ©.0000  ©.000E+00 -0:0000 - 0.000E:00 0.0000
Eu-154" '0000E+00 04000 0.000E+00 0.0000 : 0.000E+60 0.000C '0.000B+00"0.0000 - 0.G00E+00 0.0000 '~ C.0O0E+0D 00000 ' 0.000E+00 0.:0000.
Eu-1550 0,000E+00 0.0000 - 0-000E+00 00000 0.000E+D0 ©:0000 C.0GOE+00-0.0000 +0.00GE+00 GL0000 ~0.000E+00 ©.0000  '0:000E+00, ¢.0000
Ni-63. ¥ 0.000E400° 010000 '0.000E+0¢ 0.000¢ & 0.000E+00 0:6000 * G000E00 0.0660 - 0_00CE+D0 DL0000  ©.000E+00 -0.0060 " C.000EH00 00060
Pu-238 0.DODE+D0 50000 0 000E+00 00000 0.000R+00 0. 0080 . 0.000F+00 0.0000 0 000B+00 B.0600 <D 00GE+00 §:0000  0.000B+00 0.0000
“Piz-240 !0.000E+80 0.0000  0.FO0E+00 4.0000 0:000E+00-0.56000 0.080E+00 0.0000 0.0G0E+00 0.0000 0.00DE:08 0.0000 0.000R+0D.0.0007
"8r-30° 0.000E+0C 0.0000  0.000E+000:0000 0.000E+00 0.0600 ° 0.000E:00 0.0000 ! 0,0008+00 0.0000 0.000E+00 -0.0000 0.000Ei00 ¢.0000
CEETIITT ITIfEEERT FITIET EATIIIEAT f112FT FRITINIEE LIRLTY PLPEIITEICSYES¥T ITTFITEIL fETTTT - PYIIIIIET FITPEI - BITTTICIT FREETT
Total . .0.000E+00 0:0000 0.000E+00 0.0000° ©0.000E+00 §:0000 0.00CE+0C §.0000 :0.GO0E+00°0.0000 ~ G.000E+G0 0.000C " 0.000E+00 2.0000
0#5um of all water independent and dependent pathways. ) Lo ’ o ’ DA '

cC-77




CVP-2002- 00002

Rev. D
1RESRAD, Version 6.1 T« Limit = §0.5 year . 11/26/2002 - 13:35 ‘E‘agé 1é ) . . . . X
Summary : 116-¥-3 DEZ (Layer 2) Run #4 F:Lle 116-N-3 DZ Layer Z.RAD . 5 Do - /,——-.\
. / g
Tot:al Dose Cdntributions TDOSE(:L,p t) for Iné:r.v:-.dual Radzomchdes (i) ,and Pa.thways {§3] ‘\“//
As mrem/yr and Fractiom .of Total Dose At t '=.1.000E+00 years
[} Water Independent Pathways (Inhalaticn excludes radon)
23 fon Radon o “Flant : Meat
Radic- ARARRARA ARR - RAARAARRRARNRARE - A LERAE
Huclide fract. mrem/yr fra . mrem/yr fract mrem/yr fract, -mremfyr fract
AEARAAR ARRRRR RAASRRAAN ARRRAR ARARARARR ARARAK  ARAAARAAR RAAKRA  ARAARARAL X

Am-341  0-000E+00 0.0000 0.000E+00 0.0008 &.000E+06 56,0600 0.600E+00 0.0000 0:0008+00 0.0000 - 0.000E+00 §.000D 0.000E+00 00000
Co-60  0.000E+00 . 0..0G00 0.CO0E+00 0.0000 .0:000E+00 0.0000. 0.300B+00-0.0000 - 0.000E+00 0.0000 -0.000E+00 0.8000 . O.000E+00 0.0000
Cs-137 . 0.000E+00.0..0000 0.G00E+00¢ 0.0000 0:000E+00. §:0000 . 0_Q00E+00 0.0000 - 0:000E+00 0.0000 0.000E+00 0.0000 .0.000E+00 0.0000
Fu-154  0.000E+00 0.6000 0.000E+00 0.0000. 0.00UE+00 (.C000. 0:000E+00 §.0000 _0,.000E+00 0.0000 .0.000E+00 §.000C- §,0080E+00 0.0000
Eu-155  0.000E+00 0.0000 O0.000E+00 0.6008 0.000E+00 0,0000 ...0.000E+00 0.0000 0.000E+00 0.0000  0.000EH00 0-0000. 0.000E+00 0.04D0
Wi-63  0.0C0E+DC 0.0000 0.000E+00 0.0000 0,.GOOE+0C.6.0000 - 0,.000E+C0 0.0000° 0.000E+0¢ 0.0000- 0.C00E+00 0.6000 0_-000E+00 0.0000
Pu-239° 0.000E+0C 0.0000 0.000E+00 0.0000 0.FCO0E+00 ¢.0000 . 0.0008+00 0.0000  0.CU0E+00 0.6000 0.000E+0Q 0.0000.. 0-COOE+00 0.0000
Pu-240 - 0.000E+00 0.0C00 0.000E+00 ©.0800. Q.G00E+00-0.0000 . 0.0008+60 0..0000 0.000E+00 0.0000 .0.C0CE+00 0:0000 0.GO00E:00 -0.0000
Sr-90 - 0.000F+08 0.0000 -0.000E+00 €.0060 0.000E+00 0.0200 0.0008+00 0.0000 §.Q00E+00 -0.0000 0.0C0E+00 0.0000 0.000E+Q0 0.0000
0 0 T 0 o 0 0 8 fEEFTEE9T TEE1TF FITSEETFL IRTSET  TOESTEREL TIEEET  PrRTffTfr Priiif
Total - 0.0O0F+00.0.0000 0:000E+Q0 0.00G0 0.C00E+00.6.0000 , 0.000E+00 0.0000° -0.000E+00 0.0000 0.C00E+00 0.0000  ¢.000E+00 0.0000

-

¢
Total Dose Contributicns TDOSE(i,p,t} ‘for Individual Radionuclides (i) and Rathways (p}
-As mrem/yr and Fraction of Total Dose At t = 1.C00E+00- years

0 . ' . " Water Dependent-Pathways ’ .

0. water Fish : Radon . Plant . o Meat © Milk i A}l Pathways*
Radio-. AAARARAARARAARAA AARAAAAARRARAAAR ARARRAAAARRARAAR - AARAARRAARRAAARR i j AARARARRAARAAARS
"Nuchde mrem/yr fract. .mrem/yr £ract. mremfyr -fract. mrem/yr Erac - fract.
BARARAA ARRAAAAAR AARAAR SARARARAA AARRAA A AiA EARARA - ARARARRAR AKA i

=241 0.000EL00 0,0060 0.000E+QC 2.0000  0.000E+00 Q.0080 .-C.0GOE+0C -0.0000 0.008E:00 ©.0000 0,.000E+00 §-0000-0.000E+00 0.0000
Co-60 0. 000E+00 -0.0008 0.000E+00 -0.0000 - 0.000E+0C 0.Q000 0. CO0E+00:0.0000 9.000E+0¢ 0.0000 0.000E+00 0:0000 O.000E:0¢ 0.0000
Cg-137 . .9.000E+00 -0..0000 0.DOCE+00 0.0000 -0.C00E+00 .8.0000 0. 0O0E+00. 010000 T_U.DUOE-P_DU 0.0000 . . 0.C00E+00 0.8000 : 0.B00E+00 . §.0000.
Bu~-154 . _0.-U_00_E.+OU .0--0000 - 0.000E+0C 0.0000 D.QOUE-I-OELQ.QDU_U B5.000E+00D 0,.0000 :U‘nQOUEHDO 0.8080 0:000E+00Q0 0:0000 0.000E+06 0.0000
Eu-155 ..0.000E+00 :0.0000 0.000E+00 D.0000. 0.000E+00 20000 - 0.000E+00 0.0000 K 0:G00E+D0 0.0000 ©0.000E+00 0-Q000 0. 000E+00. 0. 0000
Hi-63 0.960E+00 0.0000 .0.000E+0Q 0.0000 C.0C00E+00:0.0000 ©.0008+0C Q,0000 - 0-000E+00 0.00G00C. 0.0C0E+00 €.0000-, +0.000E+00 0.0000.
Pu-239  0.000E+00 0.000G 0-000BE+00 0.0000 0.008EH00 0.0000  0.Q0C0E+00.0.000¢ ;0-G00E+0C 0.0000  0-.C00E+00 0.0000- 0,000E+20- 0.:0000
Pu-240 , 0.000E+00 0-0000  0_000E+00 0.0000 .0.000E+00 €.0000 0.C00E+00 0.0000 ;0.C00E+00 0.0000 0.000E+00. 0.0000 0.CO0E+00 0.0000
8r-s0 9.000E+00 .0.6000 0.000E+00 0.0000 O0.CO0E+00 G.0000 . 0:000E+00 0.0000 | 0.¢00E+00 0.9000  0.0C0E+00 0.9C00.. 0.000E+0G 0.0000
ILEfERT IIPTELIfL ITTRET CTTTERELET FETTAI . DEITTINII BIFITS o #RTLIRILF TTRRIT EEITITINT ISEPET PRILIITET TETELT. RITILTTFA.EITIIF
Total  0,000E+00 0.0000 '0.000E+0D 0.0000 ~0.0GOE+00 0.0000 - 0.000B+00 0:0000 -0.000E+00 0.0000 0.0GOE+D6 0.0000- '0-000E+00 06,0000
Gvgum of all watar independent and dependent pathways. ' ) -

-C<78




CVP-2002-00002
Rev. 0

1RESRED, Versiom 6.1 T« Linmit = CG.5 year 11726/2002 13:35 Page . 17
fﬂﬂ“h\ Summary : 116-N-3 DZ (Layer 2) Ruzm B4 File: 116-N-3 DZ Layer 2.RAD

Total Dose Contrz_but:r.ous 'IiDGSE(:L,p,t) for Individual Radicmuclides (i} and Pathways (p)
a5 myem/yr- and Fraction of Total Dose AL £ = 3.000E:00 years

[ , Water Indepeétident Pathways ‘{(Inbalation excludes radom) E
T ’ : Meat, Mitk »

Radig- : C ARAAEARARAASARAA

Nualide mremfyr fract. 'rh:semfyr "f_ragt. . mremfyr Frackt.
________ AZAAARARA AARARR ARAAAARAAARKRRA ARAR s mEmamw

90000 'Dl000E+OB'Q;DOOD 0.00CE+00 0-0000.  6.DOOE+(0. 0.0000 '©.0G0E+00 0.0800 0.000E£00 0:0000,0.C00E+0C 68,0000
Co-60  0.000E+00 9.0000 * 0.P00E+00- 0.0000. O-0G0E+60 0:0000 O.000E+00 8.0000  ¢.000E+00 0:0000 -0.000E+00 3.0000° 0.000E:+00 0.000C
Cg-137 0.000E+00 0.0000. 0.600E+00 0.0000 -'0.000E+00 0:000¢ ; 0.000E+00."0.0000. 0:000OE+00 0.C0DO  0.000E+00 0.0000. :0.000E+G0 0.0000
Eu-154 '0.000E+00 0.0000 '0:0C0E+00 0.0000 ‘0.000E+00 0.0000 "0.000E+0¢ 0 0000- 0.0Q0E:00 6.0000 0C.000E+00 0.0000 0. 0COE+0O- 6.0000
E-155 0.000E+0D0 0.0000 0 000E+00 0.0000 ~0.008E+00 0.0000 © 0:000E+G0 G4.0000 *0.00£E+00 0-.0000  ¢.06DE+00 0.0000 '0:0COE+00 0.0000
Ni-€3 0:000E:06-0.0000 (KQO0OE+00 00080 % ¢UOCOE+00 00000 O.00CE+Q0 £.00800 - ¢.000E+(0-0.0000 - 0000E+00 '0.0000 ' ¢.000E+00 0.00OD
Pu-239° ¢.000E{00 0.0000 0:000E+00 0.0000 - 0:0C0E+00° 00060 0.000E+C0 0.0000 0.000E+00 0_0000 0:000E8+0070.0000 0.000E+GC G.0000
Pu-240 " 0.000E+00 0.0000  0-040E100-0.0000 0:000E+00 00000 - 070008+00 0.0000 0.000E+00 0-U000. 0.000E+00.°0.0000 0.000E+00. 0.0000
ST-950 0:000E+00.0.0000° 0.000E+00: £.0000 0.000E+00 0.0000 -9 000E+00 0.0000 ~0.000Ei00 0,6000  0.000E400, 0.0086 -0:G600E+00 0.0000
ERFERET LITETILI SEFILT CEETEIRIL TTEISE o EFETIILL TIIOLY IITEIINIT REITLT TEIEELEIL DIRTI DIEILTRLT TISERE - FEETIETET PMTfEE
‘Total © 0.000E+06 0.0600 T0.000E+00 90,0000 CL000E+00°0.0000 T0I000E+30 0.0060  6.000E£00 0.0000 0I000E+00 '0.0000 0.000E+00 0.0000

1]
Total Dose Contributions TDOSE(i,p, &) for Individual Radionuciides (i) and Pathways [§=3
‘As mrem/yr and Fraction. Of Total Dose-At L = 3.000E+00 yedrs .
b Water Dependent Pathways :

A11 Pathwa'ys.*

0" . Water ) Fish ) .Radon - . . ¢ . Plant . Meat .

. mrem/yr fragt. . mrem/vr fract.  goémfyr frack. frru‘e..m)’ﬁrrn fragk.  hremfyr fract. —wrem/{yr ‘fract. mréem/yr - Fmmct.
-BARARR E ' ERAARARRA AARR P ' 5 AREARAARA é_i.ppﬁi . ép—ppppﬁii Eiﬁﬁpp - AAARRAREE !\_p ' RARR EARARRARAR mﬁp‘ip‘ 'E‘P"P-F_'Ph-bpp'P'P"P‘PT‘PF“ AARRARRAA “Fp";"p"in

C:0G0B+00 0.0000  01000E+00 00000 0:000E+00 0,0000 ~ 6i000E+00 D.00O00 0.000E+00° 0.0000 0.000E+00-0.000C! 0.C0GE+00 00000
G.0GGEL00 G 0000 - G¢-0DOE+D0 §-0600 - 0.G00EL00 0.00080 0.DO0OEX00. §.0000 0.000E:00 10000 0.000E«00-0.G000 -0I000E+00 0.0000
-1 0.000E+00 0.6000 0.GDOE+00° 8.0000 0.000E+00 0:0600 '0,000E+00 0.0000 .G.000E£00 0;0080 ©.000%+00 0,0000 0 00UEH0D 0.0000

0.000E+00 0.0000 0.00CE+00 ©_0000 0.000E¥00 0.0000 -0 000E+G0 T.0000  DLOQOE+00 0.0000 "C.000E+0D 000000 0.000E+0D 00000
~¢.000E+00" 00000 "0.0Q0E+00 ©.0000 ;0.000E+00 0.6000" 0:Q00E+00 0.0000 - 0.050E+00 0.0000 0.0COE+00 0.0000 7 g.000B+06 B.0000
0.000B+00- T.0080 ° 0.000E+00 0.0000 “0.000E+06 0.0000 - 0:000E+00 00000 0-000E+00 0.0600 - 0-D0OE+00 0:0000 0.000E:00 0.0000
0.600E+0070.0080  0.-000E+00 0.0000 ~0:000E+0G 0.0000 0.000E+00 0.9000 0.0COE+C0 6.90060 0.000E+00 .0000 0. 006E+80. 9.0000
0. 0008+00 0.9000 0.00IE:00 0.0000 GI0U0E:00 0.0000 -0:0CUE+00 0.0000 8.060E+00 6.0G00 0.000E:00 0.0000 "0 G00E+00 .0000
-0-000RHG0 08¢ - 0.000E+00 0.0000 -0.008E+00 0.0080 :0.000E+00 0.0000 ©.000E+0D 0.0000 ° 0.0C00E+00 0,0000
3% FEITITLET f17FT TFFIIfiif FEXI€f IIITTIYIf FIILET GTEIif3%% FIfiifs TIFf9s8fI1 TIIEfE TI1EIIffs IT¥ifi

: ) ] CRTTEIIIEZ FREERT STIITINET FEEENT DIIETETIR EFIECE TITELITEL PTIEEY IPITREIER Fifiif
TBIOCOE+00-0.0000 0-GODE+00 00000 < 0.G00F+00 0.0000 -0.000E+00 0.0000 0.000Z+00 0.0000  0.GO0E+G0 D.0G000- -0.000E+08 ©0.0000
o%3um of all water independent and dependent pathways. : ’ R - : : : i
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Summary ; 116-N-3 DZ {Layer 2) Run #4 File@: 116-N-2.DZ Layer 2.RAD
Total Doge Contributicns TDOSE(i,p,t) for Individual Radionuciides (i)} and Pathways (p)
‘As mrem/yr and Fraction, of Total Dose-At & = 7.600E+00 years
0 ) 3 water Independent Pathways (Imhalation excludes radon)
G . Ground: Inh.alatzon Rader sant . -
Radio- . AEARAARAAARAAARR  ARARASRAALA wr  mEmmsmERNELERRRE  REEE AR e e amwEE
Nuclide rﬂrem/yr fract.- mrerﬁ/yr fract mrem/yr f,ract
BARAZRA ARRAAAAAR AZREAA AAARKARAA ARARAA AAR AAZAAR AARARS AAR AR - ARR y
Am-241 0.000E+0G 0.0000 C.000E+80- ©.000F+00_0.0000 - 0,000E+00 5.0000. . 0-000%+00 o.qon.o 0.0C0E+00 040000, 0,000E+00 0.0000
Co-60 . 9.00G0E+C0.0.9000 -0.000B+00. 0.000E+00: 0.0000, 0.000E+00 0.0C00 0..C0BE+00 0.0000 . 0.000E+00 0.8000. :0.000E+00 4.0000
Cs-137 - 0.000E+00-0.3G00 - 0.000E+00 0.900E+00-.0.000C 0.000E+00 0.0000 -0.000E+0¢ 0.0000 O.CO00E+00.6-.0000. 0.000E+G0 (.00G0
Bu-154. 0.090E+DO O.QGQO DmOQOE+00 0.0C0E+00 Q.0000 G.DHOEfoo;D.UODU.:D.QDOE+00 0.0008 '¢.0Q00E+0D D.OQQO_ C..000E+00 C.00C0
- " -0.0000C | 0.000E+C0 -0.0DDE+00-0,QOOD 0.000E+00,B;00Q0.JO;UGDE+09 0.0000 - 0.000E+G0 0-.0000- ($:.008E+Q0 G.000C
Hi-63 ' 0.009E+08 Q.OQGD D.OOGE+GO__ T 0.000E+C0 9.0000 - 0.Q00E+¢0-0.0000 0-.00CE+GQ 0.6000 0.000E+G0D 0,QUDD,_0.0GOE+DU G.-0000¢
Pu-239 °"0.9C0E+00 9.5000 Q.GOQE+00- .. 0.000E+00- 0.0000 - 0.000E+00 £.0G00  D.000E+0C 0.080G 0.000E+Q0 0.0000: . 0,000E+00 Q.OODO
Pu-240 | 0.0GOE+C0 0.8600 _D;DDOE{DGID good 'U.QDDE+OOfQ.DOQQ 9:000E+00- 0.0000 0.0COE4QG 0.0000 ¢.COO0E+00 0.0000..G.000E+00 . C.0Q00C
Sr-50 " 0.00GE+00 0.0G00 - 0.0GO0E+00. 0.0C00 0.080E+00 Q.0000 0.DDOE+OU_D;QODOI'D 00Q0E+CD 6.0000. ¢-Q00E+€0 0.0000 O.0O0E+00 00000
PITIREIE-TTERTEILT II9RIT -IITEETIET ITISEI IITILIfEE-ITIIFL IITETITLE B2 A 0 o A o A O 0 A Y
Total. 0.000E:00 0.0080 0.000E+00 C.0000 0.000E+00. 0.0000  C.0C0E+00.0.0000 '0.D0GE+00 0.0000  0:0CG0E+GC 0:0000..0.000E+CO 0.0000
[’} . - . . : -
Total Doge Contributiems TDOSE(i,p.t} for Indiwidual Radiomucliides (1) arnd Pathways -(p)
RS mrem,v’yr and E'ract:l.on of Total Dese At £t = 7 E00E+)0 years
o Wa.texg Dependenl: Pathways
] !:Iater Fish Radon Plant Meat All Pathways*
- ARARADBADLANADNAAN
3 . em/yr fract.
: AL, . AARRADRADR
Am~241- D.GBDE+UO O.QGOU 0.000E+00 GJGDDO-,D}ODDE+UU 80000, D.UQQE+DU 0.0080 .0.000E+90 0.0000 . 0.000E+G0 0.0000..0.000E+90 00000
Co-60 0.006E+00 0.0000-. 0.QO00E+00 0.0000. G.000E+00.0.0000 - 0.0C0E+GC 0.008¢ 0.008E+00 0.0000 0. 00CE+00.0.C00C- 0,C00E+00 G.0000
Cs~137 .0.C00E+00 0.0000 ..0.000E+00 0:0000. - §.000E+00 £.0000- 0.D00E+00 ©.0000 - 0.060E:00 0.0000: 0.300E+00 6.0000  C.000E+00-G.0000
Eu-154 D.UdDE+00‘d_GDOO 0.C00E+00 0.8000. 0.,000E+00 0.0000 0.000E+00 0.0000-. ,0.000E+00 0.0000 0.000E+00. 0.0080 . 0.000E+G0. ¢.0000
Bu-155 - &L, 000B+00 050000 . 0.0C0E+00.0.0000 0-.000E+00 0.0000 - 0.000E+C0. 0.0000: - 0.0008E+00, 0.0000 . 0-900E+00 0.0000 0.000E+00 0.0000
Ni-&3 0:00CE+00 0.0C00 0.000E+00 0.0000- 0-080E+00 0.0000 0.000E+G0 0.0000 :0:000E+00-0.0000- 0.000E+0C 0.0G000 0.C00E+0C¢ 0.0000
Pu-235 {0.000E+00. 0.0000- G.QQCE+C0 (.Q0O0. C.00CE+00 0.0000 0.000E+0C 0.0006 0.000E+90. 0.9500 -0.000E+00 0.0009:. 0.GCOE+00,0.0000
Pu-240 0.000E+00 0.0000 0.C00E+00 0.0000 - 0.000E+00 0-0000¢ 0.C00E+0Q0 G.0000 C.000E+00 0.G00Q - 0.0R0E+Q0 0.0000 ;03360E+00 0-00600
Sr-20 . 0. 000E+00 0. 0000 '0.0G0E+Q00 0.0000 O0.9C00E+00 0.0000 ~0.000E+00 0.0000 - §:00CE+C0 00000 0-000E+G0 0.0000 . 0.000E+80 0.0000
PEE7187 IITEERTTE PITEET - LRILITITIET 13fRiI TITFFTIES DiTfEFT EFITIFIIL LIFIIf TETTPLITE, £F175F  TLITPIIff FLFITF  §IT1298%1 Iffiig
Total - 0.000E+00 0. Q000 0. 080B+00 0. 0000 .C.B00E4+00. 0.0000° 0.000E+G0 0.0000 0:000E+00 ©.0000. C¢.000E+Q0 0.0000 0.0C0E+00 0.0000
0*Sum of all water independent and dependent pathways.
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.Summary : 116-N-3 DZ {Dayer 2) Run #4 : File: 116-N-3 DZ Layer 2.RAD '
Total Dose Contributions TDOSE(i,p,t}. for Individual Radicnuclides. (i).-and
BS mrem/yr and Fraction of Total Dose At.t.= L.600B+01 vyears
4 : Water Independent Pathways (Inhalation excludes radon}
o Ground Inhalatxon Radon ‘Plant Meat
“Radic- -'--_f'"""_“ - A AAR AARRAARARAAAANAR - ARARARAAARAARKAR - ARERARRARAZARANA
Nuclide  mrem/yr £fract, . mrem/yr ‘fract. mrem/yr  fract. . mrem/yr .fract mrem/yr- fract
ARRAAAS ARARRAARA ARRAAR ﬁﬁiﬁiﬁiﬁi EARARR ARRRRERAR ARAZAR - BAABRARAR REARER ARARAZRAA AAAR
Am-241 ' Q.C0O0OE+00 0.-0CG00 0.000E+50 O,UOﬁO 0:C00E+00 §.0000° 7 CLOCOE+D0 0900 |0 000E+00 0.-0000
’ Co-60" 0..000E+G0 0..0000 - 0.0C0E¥C0 0.0000". 0-000E+00. 0.0000 *0.000E+00 00000 . C.OBOE+0D 0.0000
Cs-137  0.0008+00. 026000 -0.0C0E+00-G. 0000 Q-DDQE%OD 0.0000 OI0COE+00 §-0C00 0.000E:+00 0.04600
‘Bu-154. 0.000E+00 8.0000 . 0.0C0E+00.0.0000 . .0-000E+0C 0.G000 . 0.000B+00 00000 -0.000E+DO 00000
Eu-155. 0.000E+00 0.000C = £.0008+00 0~0000 0./000E+00 0:0000,:0.000E+00 0.0000° 0.G00E+00:0.0000
Ni<63  @.0C0E+00 ©.0000 " 0.008F+00 0.0000 - 0.000E+0070.0000 ~ 0:000E+00 0.6000 . 0.GG0E:00. 0.0000
Pi1-239 - 0.-000E+0D. 0-00C0 D;DUOE+00'0 0000 . 0.2000E+00 0:0000 0.00OOE+00 0.0000 0.COGET0G §.0000C
Bu-240 - 0.000R+00 0.9080 "0.G00HE+00: 0.0002 .0.000E+00 0.0000 - 0.000E+00 0.6000 0.000Er00 0.0000
Sr-90 | 0.000E+00 0.0000 0., 0000 0.000E+06 "0.0006° - 0.000EFQ0 0. 0000
TIEFIIT TERIITILL FTIINE SETEILT CITTTIEEET fITIir ififEffii TifEdR
Total - §.000E+00 0.0G00. 0.Q000E+00 0.0000. 0.000E+00. 0.0000 §.00CE+0G 0.0000  OL0U0ExEC.0.0000 .
o ) . .
Total: Dose Contributions. TDOSE(i,p,t) for Individual Radicnuclides. (i} and
As: mrem/yr and Fraction of Total Dose AL £ = 1.600E+0L years
9 Water. Dependent Pathways
[ Water . Fish K . ‘Radon. - - Plant
Radio- AARRAARARRRAAAZE AARKRARRARRARARE AASRARARARARAAZR AARRAARRRARSARARA
Juclide mremfyr fract. - mrem/yr fract, . mrem/yr fract.  mrew/yr Efract. :
ARRARRA AREARA ARAAZ | AARRAARAR RARARE -ARARARARS AARRARA AARARRERE ARAAAA 3
Am-241_'0.000E+00i0“0050‘ 0. CO0ED0 0.0000 &.000E+00 0.0080 -0.C00E+00 0.8000 0. 900E+0Q G-00000
Co-60 0.000E+08 :0.0000 - . GBOES0] 0.0000 -0.000E+G0.-0.0000 .0.000E+0¢ .0.0000 "0.000E+00 6. 0000
Cs-137 0.000E+08..0:0000 - ¢.C00E+00 0.0000  0.000E+Q0 0.06008 0. 000E<00 '0:0000 0 .00CE+00 G 0000 .
Eu-154 _0.005E+00'0.0000' 0.000E+08 0.0000 -C.000E+00- 0.0000 0.000E+00 0.0000 91060E+00. 08000
F-155 . 0.000E+060./0,0000 . 0_000B+00" 020000 0.000E+00 0.0000 ©.000B£00 0.0000 -'0.000E+0C 0.0000
Ni-863  0:.000E+00 0.0000; 0.008E:00 0.0000 -0.0C0E+00 0:0G0T :.0.000E+00 0.0008 . 9.000E+00 0.0000
Pu-239  0.000E+000.0000 .9.000E2GO 0.0000 - 0, 000E+00 (0000 O.000E+00 0.0000 - 0:0Q00E+00 0.0DCO
Pu-240 0.000E+00:0.0006 0. 000E+CD 00000 0-QO0E+0CG 0.0000  .0.000E+D0 0.0000 §.000E+00 0.0GQ00
Br-20 0o 000E+00 0. 0000 . B.000E+00.0 000C - C. 000E+00G- 0,0080  0.000BE+00 B.0080
TITELIT 37 CIITITITILE TIIIII TETTETTEe fTEIFT 0 DETfFFIEF TELTLT IEFTRITIE ITLTi
Total 0. DOOE+DG 0.0000 : Co000E+00 §.0008 0:Q00E+00 ¢.00C0 . 0.000E+00 00000 O. 000E+00. ©.0000
0*Sum of all watér independent and dependent pathways. :
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Pathways-(p)

0.000E+00 - 0. 0006
‘0. 0Q0F+00 0. 0000

0--B30E+CO
0:000E+C0
0 .000E+00
B O00E+00
©.000F+00
Q.000E+D0

0.000E+00"

EITETITIT

0.G00E+00.

Pathways

a.p0a0

0.0a60 :
.0.0000
0.0000
©.0800

6.0600:
G.0000
£E1TET
0.0000

{p}

Mllk

mremjyr

AAAAAEAAA
0., 060E+00.
3L OC0E+CO

0.000E+00

"G.000E+OD

0 :000E+09

© 0.CODE+00

0-000E+00
0. 000E+00

0. 000R+00 0
IEIIIFIIL -
0.000Ex00 10 .

fract.

BAARAD -

9.0000
£.0080

6.0000"
woogcy

o.oe0d
0. 0000

0.0000

0.G000

0.D00E+OC

.G OGOER0Q

0. 000EL00

0 :000B+00

OLOGOE+00

- DLO0BE+00

0. D00B+00

0. 000E+0C.

0. COOB+00

b ke S

0.GOQE+CD.

0.0000

0.0000

11TEiE
2.0000

- All Pathways*

0 000EHDD
G.0C0E/DY
0_0DOE+D0
0Z000E+00
0:000E+0G
0. QCOE+00

~0.000E+00

0. 000E+00

0 0., 000800

IITITITIT
0. 0008+00

_016000
o.8000
60000

0. 0000

0.0000
02000
0.0006
+0 0000

q:0000

f.0000 .
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1RESRAD, Version 6.1 Té Limit = 0.5 year 11/26/2002 13:35 Page 20 . . -
Summary : 1i6-N-3 Dz (Layer Z) ERun #4 Fi¥e: 116-N:3 DZ Layer 2.RAD : - : R

Total Dose Contributdons TDOSE{f,p;t} for Individual Radionuctides (i) and Pathways . {p}
As mrem/yr. -and Fraction of Total Doss At t = 4:200E+01 years

a Water Indeperndent Pathways (Inhalaticn excludes radon)
<} . Ground Inhalatmn - Radon - Plant.
Radio- : EAARARAAAAARRAA . ARARAARRAARAA ma mmmmenre HEmmm  omma R RS smsshm mmc o s oemw sk o

_Nucl:.de n‘zrem/yr “fract. - mrem/yr fract. mrem/yr fract.' . mrem/yr fract

ARARAAARA i

Am-241 .70 .000E+0C 0-0000 . G.000E+GC 00000 *0.000E400 00000 0.000E+00.0,0000 0.000E+E0 o.oooo-'o;0002+oo"u.ooae '9-000E+0-0.0000
Co-60 - 4.000E+00"0.0000 0.000E+00 0.9000 0.000E+00 00000 0:000F400 0.0000 0:000E+00-0.0000° 0.000B+00 0.0000. 0:000E+00 0.0000
‘Cs-337°- 0. 000E+0C 0.0000 0.000FE+0C 0.0000 0:000E+00 0:0000- 0.C00E+00.0,0000  0.000E+00° 0-0000 0.000E+00.0.0000° ¢, 000E+00 G..0000
Bu-154 : 0.000E+0C:9.0000 0.000E+00 0.0040 0.080E+00 0:0000 .0_-900E+0C 0.000¢  0.GO0E+0Q 0. 0008 0.000S+G0. 0.0000 - 0. GOOE+0D 0.0000
“Eu-155 “0.000E+00 0:0000 0.000E+0¢ .0.00007 0/OFOEH0C. 0.0000 0-000E+00 0.0000. 0.CO0E+80. 0,000 ¢.000E+0C.0.0000 0.000E+0G 0.0000
Ni-63 - 0.000E+00 -0.0000 Q.000E+00 ¢.00Q0  0.0Q0E+0¢ 0.0000° “0.000E+00 .0.0000 D.0C0ED] 000007 .000E+0G 0.0000 . 0.0008+00 06900
Pu-239 - '0.000E+00°0.0000 0.C0GE+00 0. 600E . 0.00CE+00 00000 0.000E+00. 0.0000 ~ 0:000E+00.0:6000 - 0.00CE+DT 0.0000 - 0.0060E:00 0.0000
Pu-240-°0.000E+00 0.0000 ° 0.000E+00.0.000% . 0.00CE+00.0.0006 ¢.000E+D0. 0.0000° '0.000R+00 0.0000 . ¢.000E+00 00000 : (L OCOE+DO O.0000
Sr-90. :.0.C00E+00 0.0000 0,000E+00 0.0000". 0.000E+00. 00000 '0.0005+00.0.0000." ¢.000F+00 0.0000. -0:000E+08.0.0000 | 0.000E00 ©.0000
1211935 ITIETIEST LETSEF FERLITITID DEEFEL  PREFFITEE LRI PPRERITF fEffi CTISIFLRTT TERILI IFRERRLRE RETILT LITRTEIET SRFTIT
Total - 0.GO0E«00:0.0000 “0.000E+00 0.0000 0;0GRE+00 0.0000 '.0,000E+00°0.0000° 0.006E+00 020000 0.000E+00-0.0000. 0.000EL00 8.0000
0 : '

S oo

Total Dose Contributicrs TDOSE(i,p,t) for Individual Radionucliqes. (i} 'and Pathways (p)
As mrem/yr and Fraction of Total Dose At 't = Z4.200E+01. vyears

Q Water Dependent Pathways

0 : - _Radon e Flant . . Meat © ALl Pathways*
Radic- - e R RRREEEFRSEERES R ERERERRSREEES Y EERERIRARAREENEN  NAEEERREAE SRR me e mands e oz a
Nuclide . mrem/yr fract. - mrem/yr fract mrem/yr fract. mrem/yr fract. . - T r  fract. mrem/yr fract.
_______ snrrrsies SRERLE i b : amemasbra semosa FnkiEs = Pl RERE e Ern REenm s

Am-241 0.000E+00 0.0000. 0.000E=06 0.0000 CEU000E+00 000607 CLOGOE+00 £.0800 [ 0.000EF0Q 0.0008 - 0.000E+00 0.0000 - 0:000E+00 U.UOGO
Co=60 - 0.0008+00 0.0000  O.000E+00 0.0000 §.000B+00 0.0000 "0.0C0E+0Q (.00C0 :0.000E+00.0.0000 7 0.000E+00.0.0000 . 0.000E+00 ,0000
.Cs-137 * 0.000E+00 0.0000 . .0.000E+00 0.0000 - 0.000E+00 0.0G00C . 0.0D0E+CD 0-.000C ..0.000E+00 0.0Q00H 0:000E+00:-0.0000. -0.000E+00 00000
Ei1-154 .. 0.000E+00. 0. 0000 .1 0.000E+QD -0, 9000 ~ 0.000E+C0 0.0000 O.000E+G0 0.0000. 0.000E+00 §.0000 - 0-000E+00 G.0000° O.000E+G0 §.C000
Ei~-155 "0.000E+00 010000 JCO0E+00'0.0000 '0.000E+00 0.00B0 O.000E+00 00000  0.000E+00 0.0000 -0.0O0E+00.G.0000. ~0.000E+00 0.C000
Wi-63 . 0-000E+00.0.0000 J0O0E+00 0.0000 0,000E+00 0.0000 0.000E+00 00000 0.000E+G0 9.0000 0.00Q0E+00 ¢.0000 D.0D0E+00.0.G000
Pu-239 .:0.000E+00 0.0000 L00O0E+00 0.0800 % 0.000E+00 G.0000 0-000E+00 -0.0000 0/00DE+G0 -0.0000 0000400 0.0000 -0.000E+00 0.0000
Pu-240 . 0.C00E+00 -0 0000 .G00E+00 .0.0000 . '0,000E+00 0.0000 .0.000E+00 0.0000 0.000E+0C 0.0000 C.0GOE+C0 O.C000 J.000E+00 0:0000
Sr-20 0.000E+00 0.0000 " "D.000E+00 . 0000 70, 000E+00 00000 - CL000E+00 (.0000° 0.00CEL00 '0.0000 - 0-080B+00 0.0000 . 0.000E+00 0., 0000
fEE1158 TEITEET0T (71985 EFFEEF1TF PEFTTT O ITTELTERT fIifif EITITITIT fE113T (ERIEFII8E EITEET  TITIFTITL £7R%% CTIfEFESLT ITETEF
Total ~10.000E+00.0.0000 ©.000E+C0 0.0000: 0.F00E+00 0.0000. 0.000E+000.0000 0. 000E+00. B.0000 ~&.000E+007 00,0000 & 02 000E+00 G:QB00
0*Sum of all water independent and dependent pathways. = . P [ i i

cooao
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Pathways {p)

0.000E+00 ©.
0.800E+00 ©.0000
0.000E+00 0:0000
T.LOGE+00. 00000
0..800E+00 0.0000
0.800E+00 00000
0.000E+00

‘Q.00CE+DO
‘BLOGORH00 -

S0 000E+no
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Stmmary := 116-8-3 DZ (Layer 2} Run #4 File: 116-N-3 DZ Layer Z.RAD
Total Dose Contributiong TDOSE!i,p,t) for Individual Redioruclides- (i} ‘snd
As wrem/yr and Fractionm of Total Dose At & = %.700E+01 years
0 Water Independent Dathways {Inhalation-excludes raden}
0 . Ground Iphadation =~ - * Radon . Plant- : Meat
Radio-. ARAARAAARAAREARA AARRRARANARANAR RAARAAAAARARAAAL. iiéﬁéﬁéﬁéﬁiﬁiﬁﬁi' ARAREARAREAARARA
Nuclide  mrem/yr . fract. Cwmrem/yr fract. ; mrem/yr - Eract. Sarem/vr fract.
BAARAAR° AAARAARAA ARRAZE AEARARARR ARKBAZ AARAARAAR AARRAR -AAARRARAA ARRARR
AM-241° DLO00E+00-'0.0000 0.C00F+00 0.000D 0.G09E+00 0.0008 C.O00E£00 0.0000 ©.000E+00-0.0000
G.0000 0.0DOE+0¢ 0.0030 0, 000400 O 000C¢ . 0_000E+00° 050000 C.000E+00 0.0000
: 0.C000 0.000E<00 0.0000 (0.000EHI0 00000  0.000E+00 0,0080 ~0:000E+00 0.900Q
Eu-154 -0.000E+00 -0-0000 0 .CO0E+00:0.000¢ ~0-000E+00 0.0000 0-GO00E+00 0.0600 '0.000E+00-0.0000
Eu-155 - 0.G00E+00. G.0000- O.0B0E+00 0.0000 - 0-000E+B0: 0.0000 - 0. GO0E+00 0.0000 * 0 000R+0D 0.0000
Ni-63 0. 000E+00 ¢.0008 - 0 D0BE+0C 9.0000 0.000E+G0 ¢.0000 - 0. 000B+00 0.0008° 0.000E+G0 0.0000
Pu-23%° 0.000E+00.0.0000 -0.000E+00 0.0000 0.000EF00<0.0000 0.000E+00 0%0000 - '0.000E+00 0.0060
Pu-240- 0 _Q00Ex00 0.6000° 0.0Q0E+0D0 0.0000-0.000E+00" ﬂ 0060 0.000Ex00-0.0000 -0.000E+0C ©:0000 -
Sr-90. "~ 0.000E+00 ©.0000 ~ 0.000E+00 0.0000. “0.000E%CO L 0. DOOE£Q0 00000 ; : :
FEETEEE TIETID287 ZRFITL FRLTTRITL fRERf% TERIIRIET CEITFITIITCEIILEE CfTEIffifE i
Total 0.-000E+00 0.0000 .0:000E+00.-0.0060 0©.G00E+00’ 0000800 0.0000 - 0:000E«00 06000
o . - . .
Total Dose Contributions TDOSE(i,p,t} Eo6r Individual Radionuciides (i) and
As. mrem/yr and Fraction of Total Dose AL ¢ = 4.700E+01.years
) ’ Water Dependent Pathways :
o Water Fish Radon : Plant’ Mealt
Muclide mrem/yr Eract. mremfyr fract. mrem/yr. fract. - mrem/y:r: fract. mramfyr frac’t.
AARAARR. ARARAARAA ARRAAA RA ARRAR. 'ARERRARAR ARRRAR - ARERRARAA RARARK -RARAARRAR ARAA
TAw-241.  0.000E+00 0.00R0 0.QO0DE+DD O.GQUU _G;GOOE+QO £.0000 ° 0.000E+00 00000 0.000E+00 §.0080
Co-60 0., 000E+00 .0.0000 ~ 0. E00E+00 0. 0000 0.3QOE+OG G -0G00 UGLOOOE+ﬂ0 0.00600 - 0.000E+0C 0.0600
DIDOOEL00 G.G000  OLOGOE+00 ¢ 0000 0.GO0E+00 0.0000 : 6.000E+00-0.0000 - 0.000E+00 ¢.0000
0.G00E+00 . 0.0000° 0, 000E+00 0. 0000  -0.000E+0C 0.0000 .:0.000+00 0.0000 0.0008+0¢ ¢.0030:
0 2000E+00 ¢:.0000 0.400E+00 .0.0000 0.C00E-00 09000 - 0._000E+Q0 00000 0.000E+00 €¢.0000
‘0 000E+00 .0.0060 '0.CO0E+08 0.0000. '0:000E+00 0.0000 :'0.000B+00: ¢.0000  0.000E+00 ¢.0000
0.C00E+00 0.0000 - 0.000BE+00.0.0000 - 0.800E:00 ©.0000 ' 0.080E+00 0.000E+0¢ ¢.0000
0,000E+00°-0.0000 0.600E+00. 0.0000 0.000E+00 00000 ° §.0808+00- 0.0G0E+08 ¢.0000
0.000E+00- 0.000¢ 0.008E+00 '0.0000 ~0.000E108 0.000% .6.000E+00 G - .00/
TEETTIEET T1EFfT PP fRE1T TRFLf 'FREFIf38f LEIE11 [ ITTERITIL fI8791 ITTITLIIT IRFIIT° TIORITIL
Total .. 0.000E+00 0.0000 ©.0C00E+(GS §.0000 '0.0B0E+00 O.DUOGﬁ'Q.OQOEéuo 00000 0.000E+00 00000
0*Sum of 21l water independent and dependent pathways. ’ ’ o )

0:000E+00 '0,.0000

Pathwais (.p)

- n-zem/yr fzact -

G;OODE+DU
OJOQGE+QU
¢.-000E+00

0.0000
0.0000
0.0060
0:0000

0 000E+00
0. 080E+00 0.
0.O00E+0D

¢.000E+00 §.0000

-0 QODEL00

- 0 0DOE+00

0 QUCE+00
-0.000E+00

B I000EL00,

--6-.000E+8D
0. DOUES00
R vodnizudng
0. 000E+00

Soil

- .

mrem/yr fract .
K ZRARAR
0.0000
0.0000
'0.0009
0.0000
@.0000
0.00090
0.0000
0.0000
40008

0 JC0E+Re
0 [OGOE+0D
0. QU0E+0Y
o.g00E+00
0 GE0E+00

0 COOE+08

0.000E+00

B ko o ol s

0.C0GE+00.0.000¢

All pathways*

_mrem,fyr fract.
g. o000
G.0000
0.0000
00050
G.9000
G.0000
¢.0000
¢.0800
%.0900
TEEfEE
0.0000

0. 00VEF00

OI000E+00

0.000E+00
©..000E+0Q




1RESRAD, Version 6.1

Summary : 116-N-3 DZ

Radlo-

Nucllde mrem/yr fract.

Am-241 -
Co-60
Cs-137
Eu-154
Eu-155
Ni-63
‘Pu-23%
Pu-240
Sr—-96
ITTTITT %
Total
0

0
o

‘Radio-
Nucllde

Co-&0
Ce-137
Eu-154
En-155
Hi-63
Pu-239

d*5um of

‘0.000E+00
0.000E+00

0.000B+00

0.C00E+00
0.000E+00
0.L00E+00
0: COOE+0C
0.GOOE+0D

-0 J0Q0E+00

0.0008+00

Q.-00CE+GO

0..00CE+00

0-003E+00
0.000E+00

Q.-Q00E+0&

0.000B+00
0.0D00E+00
0.D00E+QD
IffEfiiis
0.000E+00
all water

T« Timit =
{Layar 2} Run #4

0.5 year

11/26/2002 "}3:35 Page

File: I16-N-3 DZ Layer -2.RAD-

(22

CVP-2002-00002

Rev. 0

. Total Dose Contributions TDOSE(i,p,t} for Individual Radionuclides (i) and Pathways (p)
. As wmrem/yr and Fraction.of Total Dose At t

“o.0000

¢.0000
0.0000
G.0J00
G.0oc0
0.0000
0.0000
0.000C
0.00040

FIEEEL

0.00G0

Total Dose Contributiens TDOSE(i,p,t) for. Individual Radionuclides (i) and
As mrem/yr and Fraction of Total Doss At t
.Water Dependent Pathways

fract.

0.0000
0.0000
0.0000
0.0000
¢.0000

3.0000
(G-0Q00

0.- 0000
0-0000
111111
0.0006

= 1l.370E+02 years

Water Independent Pathways (Trhalation excludes ra&mx

‘Imhalation

.0-000E+00
C.000E+00

G.00DE+Q0 -

0.0008+00
0.090CE+C0
0.00GE+00
0.-000E+00
3.D00E+00

| 0.000E+0G

ffiffiiit
o. DooE+oe

0.0000

- 0.0000

0.0000

f11I1L-
0.0000 "

Radoﬁ

mrem/yr

 0.0C0EFO0

0.0B0E+00
C:000E+00

0L000E+00"
S 0.000E+0D
0.000E+00
4_000E+30
0 .000E+00 .

0'000E+00

0.000E+G0Q

- AAKAA iRErzi 53

mrem/yr

0:D00E+00

cQ-000E+G0O

3-000E+00

. 0.000E+00
©0.DOJELO0

0.000E+00

0.000E+00
- 0. 009E+00

0. 000E+DO

0.0C0E+00

piant

Eract .

2.0000
9.0000

{0000
Q0080 -
-0.0000

00000 .

0..0000
00000
0.06000
ITTIET

0.0000 7

0.:G00E¥00- 0.0000 -

0.000E+00° 0.0000
6. 0008400
0U000E+00"
0.2000E+00
0.000E+00
¢..000E+20

G.0000
0.0ge0
.3..0000

G JO0CE+00 0.0000

. 000E+UD

= 1.370E+02 years

Q.0QCDE+00

¢.000E+0D
0.000E+00
0._000E+00

0.000E400 -0
0.00CE+G0 -

0.00GE+00
0. 000E+0C
0.000E+00
1FFEILIEE
9.000E+00

‘0.0000

R
G-00CE+00 -
8 _000E+00 .

0.000E+00 0.

0.000E+00
0_000E+00

0.000E+0Q

(0. 000E+00 -

O.CO00E+00 - 0.

IfIfifiii

0.G00E+00

independent and dependent pathways.

coove

mremfyr

-G0QE+OC

.GOOE+00
-000E+0Q
QO0E+0O

O_

0.000E+00
| 0.000E+D0
CITFIZIIiI

0.000E+00

-GO0E+00 -
.CO0E+0G0 -

Erack.

© B D00E+D0 9.

¢.Q00EX00
0. 000E+00
G.DOCE+Q0 9.0000

" 0.000E+00 0.0000

G.000E+00

D.000E+00:0,00080

0. 000E+00 06,0000
-0:000E+08

0. 0000
0:000E+00 .0.0000

CIITEETEET ITITIT
0.0000 |

0.000EY00 0.9000

0.0600 "
‘0.0000:

0.00CE+Q0

- mrem/vr

© 0.000E+00
0 .BOCEH00

- 0,000E+00
‘0.000E+00 0.

0.QCOE+00
-G-.000E+00-
0.0C0E+CG0 £.0000
G.0C0E+CO 0.0000
¢ _.000%+00 0. 0000
0. 000E+0C 0.0000
0..Q00E+00 0.0000
0.0000
.2.0600
IIIEIE
0,9800

¢.0800

9.000E+00

0. C0OE+00

Pathways {p)

Milk

5 000E+00
0.000E+20 0.
0.000E+00 0
0:G00EL0D 0
0. 000E+00 0.
¢

TITITELIE TIffiE
0.000E+00 0 .0000

G.0000 .

0.000E+00

0.GO0R+00

0. C00E+00
0.CO0B+00
9.0B0RE+00
0.00B0E+00
D.000E+00
0.080E+00
G 000E+00

FEEfTERTE

G 00CE+QO

0.0000
0.0000
0.G000
0.0000

10,0000

00000
0.0000

0L 0000
‘0.0000

1f1ii
2. 0000

AIl Pathways*

mrem/yr
0.0008+00
0. 000E+00
0 .CO0BE+00
C.00GE+00

“3.006E+00.

1. 000E+00
0-000E+00

0 -G00E+QC:

0 .000E+08Q

G.CODE+0QD

fract,

L ERERAR

0.8900
0.0900

¢.0000

¢.0000
0.0000
o.00ac
4.0000
0.0008

00000

©




1RESRAD,

PN Summary
f N
\

0 Water Independent Pathways (Inhalat:n.on excludes radon)

1] ) . Radow - Plant. . Meat
Radio- & ERAARRAARARRRARK ﬁﬁﬁﬁﬁiﬁﬁﬁiﬁﬁﬁéﬁﬁ """""""""" BAARA
Nuclide - ! mrem/yr fract. mrem/yr fract. mrem/yr . frar.-t.
SARRAZN ARARAAARA i AERARRAAR RAARAA EARARAREA AREAKE ABRAARERA
Am-241 0.0C00E:+00 0.0000  G.000E+D0 DLDOBG 0.000E+00 0 9000 0.000E+00 0.0000 0.000E+00'0.EODO
Co-60  5.000E£00 0.0000 - 0:000E+00 00000 0.000E+60 0.0000 " 0.000E+00. 0.0000. - G.000E+00 0.0000
©5<137 . 0.GOOE+B0 0.0000 °OD000E+00 06000 -0.00CE+00 0.0000 0,000E+00 0.0000 ©-00UE¥00 0.000C
FBu-154 0.200E¥00 00000, ‘0.000E+00 0,0006 0.00CE+00 0.6000 0.0U0E+00 0.0000 '0.000EXD0 ©0.0000
Eu-155  0.000E+00 0.0000 0:00CE+00 0.0000  0.000E+00 0.0000 ©0.0008100 0.0000. 0-000E+00° 00000
Ni-=63 0.000E+GC 0.0600 - 0.000E+00 0.0008 0.008E+00 0.0000 0.000E+00 0.0000 0.000E+00 §.0000
Pu-239 | 0. CO0E+CH 00000  U/CO0E+0C 0.0000 “0.000E+00 0.0000 0.0ROELG00.0000  0.000E+00 00000
P-240 O QDOE+O0 0.0000 7 0.000E+Q0 0.0000 0. D0DE00 00060 0;000E+0ﬁ‘0.0000' 0-0B0E+00. 0.0000°
Sr-90 0.000B+50'0.0000 - 0.000E+00 QL0000 "D. GOOE+00 0.0000  C.0GOE+00 -§.0000 0.0COE+00 0.0000
TEfETET iiiiiiiii TE12f7  FETITITTL IEATTE- EMITTTEIT IR¥TIE IITELLIIFT ITITIL "ITTRIZELT Eiadoy
Total O-.000E+C0 &) 0000‘ 0. 00000 0 8000 - 0. SO0E+DQ 0 00g0 : 0. OOOE+OO-O 0000 0-000E+00 00500
0

Total Dose Contributioms TDOSE(L, p,l:) for Individual Rad:.onucl:.des- {1} "and
As tirem/yr -and Fraction of Tokal Dose At € '= 3.000E+02 years

] Water Dependant Pathways ’

[ to. o Water Fish ’ Radon - Meat :
Radio- ~BARBARAARARFRAAN AARARRAAARARARAR ARAREAAZZARARAAR ARAARRARARAARAAA
Hugligde mrem/yr fract. . mréwm/yr fract . mrem/yr fract m:em,v’yr fract.
SEERETRA ARARAAZAE ARARAE ARLARARAR AARRAA AEAAARALA i e ]
Am-241 D.0OOE+00 0.0000 D.DDUE+00_D-0000- 0:000E+30 0.0009 . 0.0G0E£0C :0.0000  0.000E+00 D:0000
CG-60¢  0:{O0E306 0.0000 0. Q00E+00:0.G008 © 0,.000E+00-0.0000 D.000E+0C 0.0000 O.000E+(0 0.0000
Cs-137 OTOD00E+0G 0.0800 0. COCE+00 0.0006 - 0,G00R+00 -0.0000 -0.000E+Q0 0.0000 J.000E+00 0.0000
Eu-154 .0.000E:00 €.0800 0.G00E+00 - 0.0000 0.0G0E+00 000000 0.00CE:00 0.000¢ §.00LE+OC 0.0000
Fu-155 '0.0DOE+00 .0.0000 O0.Q00E+00 0.0000 ©0.0DOE+00 60,0000 0.000E+00 0.0000 ©.000E+C0 00000
Ni-g3 0. 0DUE+E0 0.0000 0.000E+00 0.0080 0. -000E+C0 0.:0000 " 0.000E+60 0.0000° G.000E+0G0. 0.0000
Pu-232 O.000ExG0 0.0000 Q.OOOE}OB'QJQOGG 0.0008+00 00000 - 0.000E+00, 0.0000 ©.000E+00 00000
Pu-240 0 COOE+00 0.0000 0.000E+0C '©.0060 '0-000E+00 §.0000 ' Di000E+00 0.0000° §-0J0E+00. 0.0000
Sr-s0 - 0 CO0E+00 -0.0000 000E+00 00000 ) DIOVDEFL0 0.0000
50 O 0 0 e D e : Tiiiiiiii ITITEE 1
Total  0.0DCE+00 0.0000 0.000E+00:0.0060 0.G00E+00 0.0600 *-0.000E+00-0.0000 ©.000B+00 ¢.0000
0*8um of all water independent and dependent pathways. - . .

'C-85

Version 6.

1 T« Limit =

: 116-8-3 DZ (Layer 2} Eun #4

Total: Dose Contributions TDOSE(i,p,t) for Individual Radicnuclides (i) and
= 3.0008+02

0.5 year

11/26/2002 ~13:35  Page. 23

File: 116-N-3 DZ Layer 2.RAD

‘Ag mrem/yr and Fraction of Total Dose AL t

years

‘0. DO0EFOD

0. 000E+00

‘0.D0CE+00

CEEITEE

‘CYP-2002-00002

Rev. 0

Pathways (p)

o - ; .
- mrem/yr

fract.

0000E+00
0. 000E+DO

0. 000E=00
0.DGOE0T O,

¢ :000E+00
o _DIGE+D

0.000E£00 0.0000

Pathwé?s g}

0 OCOE+O0Q

0.006E+00

& 00CEI0
0. 006E+00
0. 000E+00
. DOCE+00
O. 000Bx00
6.000E+00
0. GOOE+00

PFTRIIETL

0.000E+0D

Soid:

fract.
0.90600
¢. 0000

- 0000
¢ 0000
050000

©.0000
20000
00000
0. 0600
EF1LRE
0.0600

All Pathways*

mrem/ yT-

0. 000Eb0 0}0090

0.GO0E+00 .20000

0.000E+00
. 000E+00
0.:GO0GE+D0
0.00QEs 00
0. nan+nd

0.000E+00 0.

AEREREARR
OO00EL00
- ¢-DOOE+0G
0.CD0OE+D0 0:0008

. 0.C00E+ED

0.-000E+00
0 .000E#00

- 0I@00E+00
'0.000E+00 .
"0.000E+00
0. DOOE+CO O
o= oan+00‘

0. ooog+ou

fraCE

60000



CVP-2002-00002

Rev. 0
1RESRAD, Versiem 6. - T« Limit = 0.5 year 11/26/2002 13:35 Page: 24 . . ) . .
Summary : 116-N-3 BZ (Layer 2} FRun #2 : File: .116-N-3 :DZ& Layer 2.RAD - . . . /-—\
) N N . ) N L Hi
Total‘Dose Contributions TDOSE{i;p,t) for.Indiwidual Radiomuclides [i} and Pathways  (p} \_,/j
As mrem/yr-and Fraction of Total Dose At t = ¥.00CE+03 years
o] Water Independent Pathways (Inhalation-e¥xcludes radon) .
0 S Ground . .. _'Inhalation . . Radon’ . BIant Meat . . Mitk S0il
Radio- - AARARAARAAAAARAR. BARRARRARRAARARR AARARAARAASARSAR  AAARARBARRHRSARA ARARAAAARSARAAAR  ARARRARARARARAAL AARAAAARAAAARARAA
Muclide mwrem/yr mrem/yr Er mrem/yr.  Eract. mrem/yr fragt. - mrem/yr fract. mrem/yr  fract. . mrem/yr £ract.
ARRERAR AAARKARAA AAAARA < AARARAAAR ARAARA AAABARAAS AARSKA AARAAARAA AAARAK AARARANAR ARARAA ARRARARGR AARAAA AARARAAAS ARARAR

Am=-241 ©0.000E+00 06.0000 0.000E+00 0.0000 . 9,.008E+00 €.0000 - 0. 000E+D0 0.0000° 0.300E+00 0.0000 0.000E<00 0.0000. -0.000E+00 0.0000
Co-60 - 0.000E+00 0.00GO °Q.000E+00 -0.0000 0.000E+00 -3.0000  0.0005+00 0.0000 (.0Q0E+00 0.0000 0..000E+00 0.0000 0.G00B+00 0.0000
Cg-137  0.000E+00 O.GGDO 0.000E+DD .0.0009 -. 0. 000E+0D 40060 0.000E+00 0.0000 - 0.000E+00 0.0000. 0.000E+00 0.0000 .0.000E+00 . 0:..0000
Eu-154 0.000E+00 0.0000 ~0.0C0E+00 0.0000 ~.0_-000E+00 0.0060 0.000E+00 0.0000 0.0C0E+00 .0.0000 0.000E+00 .0.0000 0;000E+00 .0.2000
Eu-155 - 4.000E+00 0.0000 - 0..0C0E+00 0.0000 0.000B+00 0.0000 : C.O00E+0C 0.0000 0.000E+00 (.0000 ' 0.000E+00 0.0000 0.000E+00 0.0000
Ni-63 9.000E+00 0.09000.:. 0_000E+00 C.0000 - 0..CO0E+00 0.0000  §,000E+0C 0.0000 . 0.00BE+00 0.0000 -0.000E+00 G.0000 0.000E+00 0.9000
Pu-235 .0.000E+00 0.0000C 0.000E+0D 0.0C00 0.000E+00 0.0000. 0.00CE+00 0.0000 - 0.0Q0R+00 /5.0060. 0_C00E+00 0.0000 0.00CE+30 0.0000
u-240  0.000E+00 0.0000 . 0.C00E+CD -0.0800  0.GO0E+00 G-.0000 ' D.000E+00 0.0000 G.-000E+00 0.0080  O.000E+0C0 0.0000 C.00CE+00 C.g000
Sr-90 0.000E+00 0.0080 -0.000E+00 0.0000 0. 000E+00 .0008 : 0.000E+00-0.4600 0.000E+00 0.0000  0.0008+00 .0.0000 . .0.000E+00 Q00

£REETET TITEITEAT PE2fET . DEFITETEL TRITEE LELTEETITE TITFLT - TITTIITET TTFETT . TEEITITIF fIET1f B 5 A R ko S 2 5 0 N B R

Total 0..000E+00 00,0000 O.DOQE+0059.0060 [0,000E+00 0:0000 . 0.C09E+00 0.0000 §.080E+00 0.0000 - 0.0C0E+G0 0.0000 -0.000E+00 0.0000

0
Total Dose’ Contributions TDOSE{i,p,t) for Individual Radiomuclides {i) and. Pathways -(p)
As mrem/yr -and Fraction of Total Dose At t = 1.000B:01 years
a o ' Mater Dependent Pathways
[ I . - ish e Radon : :All Pathways+*
Radio- ARARAAARARAAEARA RARARAAARAAAAAAE AARRRARRAARARARE -

Nuclide mrem/yr Eract.

mrem/yr -
" . (1 s . . £ Ammq. ———————— 'AAAAAA~ RAARR

Am-241 - 0-900Bi00 9,000 0.000E+00 0.000C 0.000E+00 0.0000 0.000E+0C.0.0000  0.000E+00 0.0000 ..0.000E+00 0.0000 0.000E400 0.0000
Co-80  .0.000F+00°9.0000 0.000E+00 0.0000  -0.000E+00 €.0000 ' ¢.00CE+00 0.G00D  0.0C0E+00 .0.0000 - 0.000E+00 C.G000. 0.000E+00 0.0000
 Cs-137 £.000F+00 0.0000. 0.C00E+00 0.0000 - 0.000E+00 0.0000 . 6.000F+00 0.0000 .0.000E+20 C.0000 0.000E+00 ©.0000 . 0.000E+00 §.0000

o]
[+
Eu-154 - 0.0C0E+C0 ©.0C0C 0.000E+00 0.0000 -0:000E+00 0.0000 - G.000E+00. 0,0000 C.000E+00 5.0000 0.000E+00 ¢.0000 O©-DOCE+00 (.0000
o
2]

fract. m m/yr fi—act.

Eu-155 _0.00CE+0D C.Q000 -0.GO0E+00 0.8000 0:000E+00 0.0000 . 0.000E+06 0.0000° 0._000E+00 0.0000 ' 0.800E+00 0.0000  .C.000E+C0 ¢.00060
Ni-£3.  C.000E+8C 0..0000 .0.500E+06 O.0000 0 _000E+00. 0.0000 - 0..000E+00 0.0000  ¢.00CE+00 0.0000 0.000E+00Q 0.0000 .0.000E+00 £.0000
Pu-239 - 0.000E+80 0.0000 0.000E+00 0. 4000 0 D00R+00 0.000C 0.000E+00 0.0000 &.000E+00 0.0000 - 0.0C0E+G0 0.0000 - 0,000E+0D ¢.0080¢
Tu-220 - 0.00GE+D0 0.0000 -©.000E+00 0.9B0C 0,000E+00 0.0000 . ¢.CO0E+0D 0.0200 0.000E+00 G.0G00 -0.Q0COE+00 0.000C 9.CO00E+2C- 0.0000
Sr-90 0,.000E+0¢ 0.0000 . C.000E+00 0.0600 0.000E+00 .0.0000 --0.000E+00 0.0000 0.000E+00 0.0000-,0.0008+00 0.00800  0.000E<0C 0.0000
FITIEET IIFIEIILT IPIEST IEILTIIIET TIFTIT OIEATLLLET FIELIT  DETEITEET PIEEIT 0 TEETEIILT TEILEL  PEITTIIFE TTEEET  FEPTRIEET TITHET
Total | 0.000E+00 0.0000 - .0.000E+C0 -§.0000; 0.0C0E+00 0.0000 ;. 0.000E+00 0.0000 .0 CO00E+0] 0.0000 G.000E+0C 0.0000 .0.GO0E+0C 0.500D
0*Sum of all waktexr independent and dependent pathways. . | . S X .o

)

C-86




IRESRAD
summary

OParent
(1):

ARRARAR
Am-241
Am-241
Am-241 -
Am-241
Am-241
0Co-50
QCs-137
JEu-154
JEu~155
INI-63
QPu-233
Pu-239
Pu-239
Pu-23%
Pu-23%
CPu-240
Pu-2490
Pu-240
Pu-240
Pu-240
Pu-240
05r-%0

*Branch Fraction is the cumulative factor for the j't principal radioouclide daughter:
The DSR includes contributions from associated (half-life & 0 5 vr) Ganghters.

. Version 6.1

: 115-H-3 DZ |(DLayexr 2} Fun #4

Product Branch

-G}

Am-241 °

Np-237
T-233

Th-222
ZDSR(§)
Co-&0

Cs-137
Eu-15%4
Bu-155
Hi-63

Pu-239
G-235.

Pa-231
Ac-227
absR (i}
Pu-240
-236

Th-2332
Ra-228
Th-228
EDSR ()
Sr-50

Fractlon* k=

i
i
1
1.

I
1.
1.
T
L.
1.
1.
1.
T

3.
1.
1.
1.
I.

1.

0GOE+00

0DODEH00
DOOE£00

GO0E+00

000E<00-

040E+0C
OGO0E+0

QUOE+0D
QO0E+00

Q00E+00
GOOE+60
CO0E+00

COCE+00

BDOE+O0
QOOE+00
000E+00
000E+00
000E+00

0Q0E+00

9-000E+00
0.000860
0.080E+00
0.0G0E+00 .
0.000E+00
0. DOOE+00
0.000E+00
0. 000E+00
JDOOB+00
. ODOE+00
LGO0E+00
- 000E+00
.000E+00
0.000E+00
0.000EB+00G
0.000E+00
0.000E+00
0.000E£00
0.000E+00
0.000E+00
0.000E+00
0.000E400
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File: 116-N-3 DZ Layexr 2. RAD

DosefSource Ratios Summed Over-All Pathways
Parent and Progemny Princdipal Radicnuclide- Contributions Indicated .
DSR(3,t) (mrem/yr)/{pCi/g)

2. 2003+01

000E+00

a
kil
0.
G-
[N
G-

“
.
0. q
-GDOEF00
0002400

0

o.
oL
0.
0.
Q.
0.
o.
g,
(1398
0.
9.

DDOR:00
JOQ0E+G0

OODE+00
COOR+00

G00E+00

0G0E+00

.DFOE+GO

QCOE+00
900E+00

000E+00
BOOE+00
5DOE+00
000E+00
GUOE+0D
COOE+D0
COOE+00
COOE+00
000E+00
000E+00

3-000E+00

'0.D0OE¥00
0.000E+00
G-00CE+0D
0 .000E+00
0 .000E+00
0 .000E+00
0.000E+90
6_DHOEL00
©-000E+00
0_0GORE+G0
0_0C0E+O0
0 _000E+DE

‘0.000E+C0

0.000E+00
0.CC0E+C0
0.600E+00
0.000E+00
0. CO0E+00
0.000E+00

0 .0O0E+00:

0.GO0E+00
0.C00E+00
fIETEELEs

7 GDDE+DO 1 S00E+01

0.00DE+00 0.000E+00
0.0C0E+00 0.C00E+00

0.000E+DQ 0.BC0E+00
0.000E+00 02000E+00
0.000E+00 0.000E+00*
0.000E+00- 0.0D0E:00
0.0D0E+00 8.000E+0d"
0.000Ex0¢ 0-00QE+0Y

0.000E+00 0.000E+QQ

0.000E+0C @.000E+00
0.000E+00 0.000E+00
0.000E+00 0.000E+00
0.000E+00 0.000E+00
8.000E+00 0_00CE+00
0_000E+00 O000E+00

0.000E+00 0.000E+00"

0_DOREX50 0 0008+00

0. 000E+G0 2.000B+00
0:000E+00 £.000E+00

0.000E+00 G 0O0E+00

0. 000E+00 "0 OO 0E+D0:

o.000B D0
fiiifE

C-87

'0.000E+00
0.000E+00
0_000E+00
0.000E+00
-0 000E+00
0. GOOE+00
0. 800E+00
0.500E+00
& . 000E+00
0. 000E+00
0. 000E+00
0. 000E+00
0. 000E+Q0

0. 6D0E+0D

0. 000E+00
0.000E+00

0.000E+0¢

o.000E+00

TG.008E+00

0.006E200
0. 0DOE+ D0

4. 700E501
0. 000K+00
04 000E+DE
0 0DOE+00

0. 000E200

0. 000E+00

0L000E+00

0..00GE+00
0. 000E+00
0. D0GE+00
. OUCE+00

0.000E+G0

0.000E+00
0. 0008400
6 .0008>00

G.000E+£00"
0.000E+00

0.000E400
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0:000E+00
§.000E+00
0. 000E+00
0.000E+00 "
IFITFILIE
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1.2708+02
ARARERARA

0 -0U0E+00
0 .00DE+00
0.000E+00
0-000E+00
0.090E+00
0.000E+00

0.000E+00
0.000E+00

. 000E+00
0. 000E+00
0-000E+00
9.000B+00

8- 000E+00

0=~ Q0DE+0D
0.000E+60
8.000E+00
0.000E£00
0.000E+£00
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0. 00BEHIT
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TITITIEIE
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FRARRARRRR
0.000E+00
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5..000E+00
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C.000E+00

0.030E+CD .

0 LOGOEF(!
6.000E+D0
0.900E+00
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0.0D0B£00
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0. Q00E+00
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1RESRAD, Version 6.1
Summary :

dNuclide
Ctid t= 0.CO0E+00

 AARRERE ¥ RAAARAARR
Am-24]1 - - *3.430E+412
Co:-60 L *1.T131E+15
Ca-137 *8.701E+13
Eu-154 *2.639E+14
Eu-155 *4 .651E+14
Ni-63 ; *5.916E+13
Pu-23% T X6 21ZE+10
Pu-240 *2.277E+11
5r-90 *1.3658+14
3100 5 S & 1 & 0 5 0 8

*At specitic activigy

T« Limit = 0.5 year

T.0008+00

. BAAARRARR
*3.4308+12
*1.131B+15
*8.701E+13
*2.638R+14
*4.G51E+14
*5916E+13
*5. 2] 2EHT0
*2 . Z77E+11
*1.365E+14

Timit

116-N-3 DZ (Layer 2) Run $4 .

11/26/2002 13:35 Page 26
File: 116-W-3 BZ Layer 2.RAD

Single Radionmuclide. Soil Guidelines G{i,t). in pCifg
Bagid Réddiation Dose Limit = 4,000E+00 mrem/yr

FeD GOE+DO-

*3.430E+12
%1,131E+15

*8,791E+13

*2 639E+14 .

*2 E51E+14
*5.916E+13
*5_212E+10
*2_277E+11
*1,365E+14
TIEIIfsiL

ABADNAADA
*3.430E+12

*1.131E+15"

#6,701E+13
*3,639E+14
¥4.G51E+14
*5.916E+13
*6,212B+1%
*2,277E+11

*1.365E+14

11117851

7. 500E200

L *3,430B212

#1.1318+15
*8.701E+13

*2.639E+14
*4 . 651E+14

. ¥5.916E+13
L *6.213Ex16

L *2.277E+l1
- *1.365E+14

f11izieas

Bummed .Dosefsource'Ratios Dskfi,'t_) in (mrem/yr)/ (pCi/g)
and Single Radionuclide Soil Guidelines G(i,t) in pCi/g

at tmin =
and at tmax =
ONuclide Initial - .
(1) tpolig)

Am-241  4_3B0E+03 G_BOAEL0E
Co-60: - 7.810E-G1 C_00OEL00
Cs-137 2.110E-01 G_000ES00
Eu-154 . 3.020E-0L ©.000E+00
Eu-155 2.330E-01 ¢ 000E+00
Ni-€3  B.2GOE+DL 0. 000E+00
Pu-23% 6.000E-03 0.000E+00
Pu-240 | 1.440E-03 0. 006E+00
8r-s¢  1.170E+02 0.000E+D0
0000 0 e o o

tmin

o iyearsl

*at specific activity limit

D8R (1, tmin

- 0.000E+00
0. D00E+08
0.000E=00
0.000E+0C

0.000E+08

. 0. 000E+00
0:000E+08
0.000E+00
Q.000E+00
IfEEIE1E%

= .000E8+00
). G{i, tmin}

gt L :
*3.430B+12
*1_.131E+15

*8.701E+13

*2.635E+14
*4 _651E+14
*5.816E+13
*6.,212E+10
*2.277TE+11
*1.365E+14

IITIILELT

time of minimum single radionuclide soil- guideline
time of maximum: total dose

years - -
DSR{i,tmax}
ABRERARAR
D.00OE+D0
- D.GBOE+00
0.GO0E300
0.000E+00
6. O0E+00
0. 000E+00
C.000E+00
C.000E+00
0.000E+00

IILTITIIX

4 208E¥0L

.. - RARRARARR
L *3.430BE+12
*1:131E+15
‘*8 _701E+13

%2 . 639814

*4,E51E+14
*5, 916E+13
*6.212E+10

*2, 277811 -

*I_3E5E+14

G{i,tmax)

*3.430E+12
*L.131E+15
*8.701E+13

“*2.639E+14

*4_651E+34
*5_ G1EE+13
*6.,2128+10
*2.277E+i1
*1_365E+14

- C-88

ARBADKRNIA

4 ./7008+61

*3.430E+12

*1.131E+15

*8_701E+13

*2.635E+14

%4 _E51E+14

%5 B16E+13

6. 212E4 10

*2.277TE+11
*1.365E+14

11FETEETE

*3.430E+12
*1.131E415

CVP-2002-00002
Rev.0

*g . 7015413
*2.639E+14
*4_E51E+14
*5,916E+13

%5, 2L2E+ 10

£2.277E+11
*1,365E+14

*3,430E+12

*1.131E+15
*B8-701E+13
*2.635E+14

*4.651E+14 -

*5_916H+13
*6.2128+10
*2_277EF11
*1,365E+14

ftrizfies

*3.4308+12
*1.131E+15

*3., TOLE+L3
*2.639E+14

*4,.651E+14 .

*5.916E+L3

%6, 232B410

*2.277B+11
*1.3665B+14

f}fqai
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1RESRAD, Version &.1 " Tx Limit = 6.5 year 11/26/2002 13:35 P'age 27
Summary : I16-N-3 DZ {Layer 2} Run #4 : File:r 116-K§-3 DZ Layver Z.RaD

Individual Nuclide Dose Summed Over All Pathways
Parent Nuclide and Branch Fraction Indicated
ONuctide Payemt  EBRF(i) ' DOSE(j,t), wmrem/vr
Lo CoE= 0. Q00E+00- 1 000E+00 3. - 000E+00 - 7. 600E+00 1,600E+01 4. 2003+01 4.700B202,
7 % i3 AEAARREAS A

3. (}DO".E-(-OZ L. 000E+03_

Am-241 - Am-241 1.0GQO0E+00 ‘0 .00CE+007 0 000E+E0 0.000E+00 0.000E+00-0-0008+00 0:000E+00 0.000E+000 -000E+00 6.0008+D0 0.0003+au
GNp-237° Am-241 1.0008+00 ° 0.00CB+00 (.000E+06 0.000E+00 0.000E+00 0.000E+60" 0.0008+07. 0.000E+0070:000E:00. 0. 000E+00" . 00DEX00
00-233  Am-241°- 1.000E+00 0.000E+00 0.0COE+00 C.0COE+06 0.000E+00 0.0C0E+D0 0. 000E+00 0. 0008200 "0, 000E+00 0. 000E+00 0. 000E+0D
0Th-229 Am-241 1.000E+00 = -0.000E+00 0.0C0E+00 C.0C0E<08 0.500E+00 0.000E+00 0-000E+00 0.000E+00:.0,000E+00 0. 060E+00 Q.. GODE+GO
0Co-60: - Co-60 1.000E:00 - 0.000E+00- 0.000E+00 0. 000E+00- 0. CDOE+00 0.C000E+00 0.000E+00 0.000E+00-0, CO0RL00 0.0C0E+00°0,000E+00 - -
J ;1 000EH0D " 0.Q0DE*00 0. 000E+00 0.500E+80 0. 000E+DQ 0.6008+08 0.000E+00 &.QODE+00 G.O00RrG0 -0.000E+60.0;0008:80
| 1-000E+G0 - . 0,.000£+00 $.000E+00 6.000E+00 0.000E+G0 ©.000E+00 0-000E+00 0.0002+00°0.000EF00 0. 000E+00 0 .000EA0

1-DO0E+00 -B.000E+C0 0.0C0EHS0 0. 000E+00 ‘0.000E+00" C.000ED0 0.600E+00" 0.000E+00 0.000B+00 ©.000B+00 -0.000E+00

ONi-63  NHi-83 - 1.000E+00 - C.Q00E+00- 0.000E+00 0.000E+00 §.D00E+00 0.000E<00 0.000E+00: 0. 000B+00 0.000%+00 €. 000E+00 §.000E+00 -
0Pu-239  Pu-239 1.000E+00 ' 0.000E+00 0.000E+00 0.000E+04 0.000E+G0 0.080E+00: 0. 000E+00 0.000E+00 0.080E+00 0. 000E+00 0. 000800
0U-235  Pu-23% 1.000E+00 . 0.900E+00. 0.0C0E+00 0. 000E+0C 0.0008+00° 0°000E+00 0.000E+00 0.000E+00: 0.000E+60" 0. Q00BHG0 0. CODE+00
0Pa-231 - Pu-239; 1.000E+00° ' 0.000E+00 0.000E+30 0.090E+00 C-000E+00 0.000E+00 0.000E+00 0.000E+C0 0.000E+00" 0.000E+00: 0. 000E+00
0Ac-227 * Pu~235 - 1.000E+00°- 0.00QE+00 0.0CO0E+00- 0_000E+09 0.000FE+00 G.0005+00° 0.000E+00 0.000E+0070.000E+00 0_000E+00 0.000E+06
GPu-240- Pu-240- 1.000E+00° ©.000E:00 0.000E:+00 0.000E+00.0.000E+00: 0. 000R+00 0.900E+00 0:000E+00-0.000E00. 0.000E+00 0. 000E+00
0U-236  Pu-240) 1.000B+00 ©.000E+00" 0.000E+00 ©-000E+00 0.0D00E+00- 0.000E+00 0.-000E+00° 0. 000E+00° 0.000E+00 0.000E+00. 0. 000E+Q0
0Th-232° Pu-240 1.000E+00." °0.000E+00 0.000E+00" 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0008+006.000E+08 0, 000E+00
0Ra-228. . Pu-240 ‘'1.000E+0¢ - - 0.0CO0E+00-0.000E+00 ¢ 000E+00  0:000E+00. 0. 060E+00 0.000E+00. 0.C00E+00 0.000E+00 6.000E+00 0 .:000E+00
0Th-228 ~Pu-240 '1.000E+00 ' 0.DOOE+00. 0.000E+00 0.000E+00. 01 000E+60 0. 000E+00 ©.000E+00 0.000E+00 '0.000E+00. 0.000B+00 0. 000E+00
58r-920 - Sz-50. ' .:1.060E:00 G.000E+00 €.000E+00 9.000E+00-0.000E+90° 0.000E+00" 0.000E+00 0.000EC0 0.000E+00 0.000E+00 0-000E+00

TRITETY FEEETIT ITERIRFLET - CPLITEITET DEILITING iiiiiiiii-ii¢iiiifi S B iiitf:rzz Iiiiiiirx iiiiiiiii iiiifffii

BRF{3} is the brahch fracticn of the parent nuc:l:l_de. . - :

C-89
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Rev. 0
LRESRAD, Version 6.1 T« Limit = ¢.5 year '11/25;2goz 13:35 Page 28 . . L
Summary : 116-N-3 Dz {Layer 2} Run #4 File; 116-N-3.DZ% Layer 2.RAD - | . B . /f—‘\ﬁ
’ . . i
Individual Nuclide Soil Concentration \\m")/
Parent MNucliide and Branch Fraction Indicated
. oosld,r), peif
'1 609E+Oif

51 DDOE#GB‘
ARRAARGRE

Am-241 AM-24%. 1:000E+00 - 4.380E+03°4.373E+03 .4.3508+03 4. 2265403 4.267E+03: 4.090E+03 4.057B+03 3.503E+03 2.685E+03 8.572E402 -
ONp-237. Am-241: 1.000E+00 - 0.00CE+00-1.41BE-03:4.2468-03: 1.071E-02 2.240E-92 5.756E-02 §.4158-02 1.735E-01 3,354E-01 6.801E-01

01-233 Am-241 - 1.0008+00. ;0.000E+0C 3.100E-09 2.787E-08 1.7684E- D7'7-BG?E-07 5.339E-06 6._656E-06 5.378E-05. 2,.354R-04 1.834E-03
(0Th-229 Am-24% 2.000E+00 0.000E+00 9.760E-14 2,633E-12 .4.271E-11"3.970E-10 7,095E-09 $.920E-09 2.358E-07. 2.302K-06 6.333E-05
0Co-60 Co-40 1:000E+80 - 7.820B-01 6.847E-0L 5.262E-0Ll 2.872E-0Y 9.509E-02 3.165E-03. 1.608E-03 1.153E-08 5.562E-18 0.000E+00
0Cs-137 Cs~137 1.G0CE+00 - . 2.110E-Q1 2.062E-01 1.968E- 01Zl.?SBEfDIgl.455E-01;7.959E702:7.DS7E~02‘8.?72E-93 1.954E-04 T.748E-11
OFu-15% Eu-154 1_000B+90 . '3.02(E-4] .2,791E-0%, 2.384E-01 1.659E-01 8.560F-02 1.104E-02 7:442E-03 §.193E-06, 1.637E-11 1.320E-35
0Eu-155 . BEu-155 . 1.000E+00. -, 2.3308-01 2.026E-01 1. 532E 01 B.054E-02 2.483E-02 6.574B-04 3:268E-04 1,125E-05 1.433E-1% 0.000E+00
09i-63 Ni-63 1.000E+0C- . §.260E+01. §.199E+01 8.079E+01 7.808E+)l 7.337E+01 6.053E+01 5.833E+0% 2.,996E+01 §.965E+00 5._033E-02
0Pu-23%  Pu-239 "1.000E+00. 6.000E~03 6.000E-03.5.395E-03 5.997E-03 5.9295E-03 5.986E-03 5.984E-03 5,054E-03 5_900E-03 5.672E-03
0U-235 Pu-239 1.000E+00 . 0.000E+00 5.%0LE-12 1.766E-11. 4.446E-11.-9.258E-11 .2.2498-10 2.612E-10 £.794E-10 1.223E-0% 2.039E-09
0Pa-231 . .Pu-239 -}1<000E+Q9. ¢ :0.000E+00 €.246E-17.5_611E-16 3.585E~15 :.577E-14.1_061E-13 1.323E-13 1.038E-12 4.332E-12 2 _BD4E-11
DA@-227  Pu-23% 1.000E+00. . (0.000F+00 6.576E-19 1.745B-17.2.728E-16 2.374E-15 3.512E-14.-4,746B-14 £,772E-13 3.570E-12 2.749E-1%
0Pu-240 Pu-240  1.000E+00. . 1.440E-02 1.440E-03 1.4398-03 1.435E-03 1.437E-03 1.4328-03 1.431E-03 1-414E-03 1.384E-02.1.2608-03 -
0U-236 |- Pu-240 I:0OOE+00..%: 0.0Q0E+00 4.257E-11 1.274E-10 3.207E-10 6.675E-10.1.692E-09 1.881E-09 4.873E-09 8.709E-0% 1.394E-08
0Th-232 Pu-249. 1.000E+00. _; 0.000E+00 1.051E-21 9.438B-2% 6.032E-20 2.653FE-19 1,786E-18 2_.226E-18 1.747E-17.7.307E-17 4.919E-16
0Ra-228 - Pu-240 1.UUUE§00”-—_U.OODE+GO_4.095E-23 1.042E-21-1.4898-20-1.124F-19 1,224E-18 1_586E-18 1.558R-17 6.856E-17 4.860E-16
0Th-228 Pu-240 . 1.000E+00 C.000E+00 3.479E-24 2.3498-22° 6.641F-21 7.379E-20 1.052E-18 1.38BE-18 1.456B-17 6.840E-17 4.841E-1¢6
¢Sr-90 . Sr-%¢ 1.000E+00 - 1. 1703+02 1.142E+02 1.088E+02 2,737E+01 7.948E+01 4,240E+01 3.758E+01 4.270E+Q0 8.313E-02.3.745E-09

b R A e ITI5IE97] IITERZFET EITEIRCIL ITITTTIRL E3TT2RFTL TITTIFILE IFL497801 FLFT1288F TITTLTE4E

BRF(i} is the branch fraction of the parent’ nuclide L . B

ORESCALC.EXE execution time = 1.41 seconds
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1RESRAD, Version 6.1 T« Limit = 0.5 year
fﬁﬁ"“\ Summaxry = 1l16-W-3 DZ {Layer 3}

Table of Contents

Dose Conversion Factor (and Related) Parameter Sumreary ...

Site-Specific Parameler Summary .-
Summary .of Pathway Selections ...

Contaminated Zone and Total Dose Summary e i e e e
Total Dose Components

Time
Time
“Time
Time
Time
Time
Time
Time
Time
Time

Dose/Scurce .
Single Radionuciide Soil Guidelinmes - ..............0 e
Dose Per Nuclide Summed Ovezx All Pathways ‘L.} ............
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Q.00CGE+0Q
1.000E+00
3.000E+00
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4 .700E+0L
1.370E+02
3.C00E+02
1.900E+03 .
Ratios Summed Cver All Pathways aes
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1RESRAD, Version 6.1
Summary : 116-M-3 DZ (Layer 3)
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T« Limit = 0.5 year

11/26/2002 14:18 Page . 2
File: 116-N-3 DZ Layer '3.RAD

Dose Conversion Factor {and Related) Pafém,etei-" Sunary

File: HEAST 2001 Morbidity

Dose ceonversion factors for inhalation, mrem/pCi:
Ac-227+D .

Am-241

Co-60

Cs-137+D

Bu-~154

Bu-155

H-3

Doze conversion factors for ingestion, mrem/pCi:
Ae-2274D . .
Am-241 i
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Food transfer factors:

Ac-227+D , plant/soil concentration ratio, dimensionléss
AC-227+D , beef/livestock-intake ratio, (pCifkg)/{(pCi/d) -
Ac-227+D , milk/livestock-intake ratio,. {pCi/L) /{pci/d)
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" Dose Conversion Factor (and Related] Parameter Summary (ccntinﬁed)
File: HEAST 2001 Morbidity . o
0 : T Current 3 3 parametexr
Meau 3 > Value * Default 2 . - Name
D-34 2 * 1.0008-03 * 1.000E-023 3 RTF{. 2,1}
D-34 2 Am-241 , beef/livestock-intake ratio, (pCi/kg)/{pCi/d} * 5.000E-05 3 5.000E-05. * RIF{ 2,23}
D-34 ? Am-241  , milk/livestock-intake ratio, [(pCifL}/(pCi/d) s 2.000E-0& * 2.000E-06 .° RTE{ 2,3}
D-34 3 s . s 3
D-34 * Co-60 . plant/fscil concentration ratioc, dimensionless * B.0BOE~02 * 8.0Y0E-02 3 RIF{ 3,1}
D-34 * Co-60 . beef/livestock-intake ratic, (pCi/kg)/f(pCi/d})- 2 2.000E-0Z * 2.000E-02.° RTE( 3,2) .0
D-34 *- Co-50 , milk/livestock-intake ratioc, (pCi/L)/(pCifd) s Z.000E-03 ¥ 2.000E-03 ? RTF{ 3,3)
F-34 2 3 k) .J
D-34 * Cs5-1374D , plant/scil concentration ratice, dimensionless : AL 000E-02 * 4_000E-02 * RTF{ 4,1}
D-34 * Cs-137+0 , beef/Ilivestock-inkake ratic, ~(pCi/fkg)/ (pCi/sfd} 3 3.000E-02 > 3.000E-02'7 RYF{ 4,2}
D-34 * Cs-1374D , milk/livestock-intdke ratio, *{pCi/LY/ {pCi/d) 8. 000E-03 2 8.000E-03.2 RTF{ 4,3}
P34 s ) ) . . ) 3 3 s .
D-34 3 Eu-154 . plaﬁt/soil concentration ratic, dimensionless > 2.500E-03 * 2_500E-03-* RTF{ 5,1}
D-34 * Hua-154 .. beef/livestock-intake ratic, (pCi/kg)/f{pCi/d) * 2.000E-03 * 2.000E-03 * RIF{ 5,2)
D-34 * BEa-154 . mitk/livestock-incake ratic, [(pCifL)/{(pCi/d) 3 2;000E-05 ? 2.0G0E-05 * RIF{ 5,3)
D-34 3 . . . 3 3 3
D-34 2 BE3-155 , plant/soil concentration ratic, dimensionless 3 .2,500E<03. > 2.500E-03 * RTF{ 6,1}
D-34 ? Bu-1i55 - heef/livestockwintgke ratio, {pCi/kg)/{pCi/d) * 2.000E-03 * 2.0460E-03 * RTF{ &,2}
D-34 ? Bu-155 , milk/livestock-intake ratio, (pCifL}/(pCi/d) s 2.000E-05 * 2.000E-05 * RTF{ 5,3)
D_34 El o E) a ES
D-34 * H-3 , plant/soil conrentration ratio, dimensicnless ? 4.800E+00 2 4.800E+00 2 RTF{ 7,1}
D-34 3 H-3 , beef-/livestock-im:_ake ratlo, {pCi/kg) /{pCi/d)} * L.200B-02 2 1.200E-02 * RTF{ 7,2) -
D-32 ¥ H-3 . milk/¥ivestock-intake ratio, {pCi/L)/{(pCifd) * 1:000E-02 * 1.600E-0Z * RYF{ 7,3}
D-34 3 . : . 3 ] £} )
D-34.% Ni-63 , plant/soll concentration ratio, dimensicnless > 5.000E-02 * 5,000E-02 * RTF{ 8,1}
D-34 3 Ni-63 , beef/livesgtock-intake ratio,. (pCi/’kg)/(pCﬁi/d) * 5_000E-03 * 5.000E-03 * RTF{ 8,2}
D-34 3 Ni-63 , milk/Iivestock-intake ratio, ! {pCifL)/(pci/d) s 2Z.000E-02 * 2.0Q0E-02 * RTF{ 8,3).
D-34 ? _ _ : ) EY Ca :
D-32 3 Np-237+D , plant/soil concentrdtion ratio, dimensicnless * 2Z.000E-02 * 2.000BE-02 * RIF{ 2,1)
D-34 * Np-237+D , beef/livestock-intake ratio, (pCi/kg)/{pCi/d) ? 1.000E-03 ? 1.000BE-03 * RTF{ 9,2}
D-34 3 Np-237+D , milk/livestock-intgke ratio, (pCi/L)/(pCi/d) * 5.QC0E-06 3 5.G0DE-06 * RTF{ 2,3}
0-34 2 - . . 3 3 D .
D-34 * Pa-231 . , plapt/soil: concentration ratic, dimensicnless 2 1.p00B-02 7 I.000E-G2 ? RTF{L10,1}
D-34 * Pa-231 A beef/livestqg:k—intake ratio, (pCi/ky) [ {pCi/d} * 5.000E-03 * 5,000E-03 * RTF{i0,2)
D-34 3 Pa-231 , milk/livestock-intake ratio, (pCi/fL)/{pCifd) 3 5.000E-06 5 5.000E-06 3 RIF{10,3)
D-34 3 . - N 3 3 b I .
D-24 * Pu-239 , Plant/soil concentradtion ratic, dimensionless * 1_OGOE-03 * 1.000E-03 ® RTF{11,1}
;{’“\ D-34 3 Pu-239 . beef/livestock-intake ratio,  (pCifkg)/(pCi/d} 2 1.000B-04 3 1.000E-G4 3 RTF{311,2})
. D-34 * Pu-23% , milk/livestock-intakée ratio, (pCi/fL)/(pCi/d) 3 1L.D0OE-06 * 1.000BE-06 * RTF{11,3}
- D-34 3 . . ES ES 3 )
D-34 ? Pu-240 -, plant/soil concentration ratio, dimensionless > 1.000E-03 3 1.000E-03 3 RTF{12,1}
D-34 3 Pu-249 , beef/livestock-intaKe ratio, :{pCi/kgl/ (pCi/fd} 3 1.000E-04 3 1_000E-04 3 RTIF{12,2}
L-34 * Pu-240 , milk/livestcck-intake ratio, (pCi/L)/(pCi/d)} * 1.000E-06 * 1.000E-06 * RTF{12,3}
D-34 = o N - 3 3 . 3
D-34 * Ra-228+D , _plan'tfsoil concentration ratic, dimersiontess 2 4.000E-02 * 4.000E-02 * RTF(13,1] -
D-34 3 Ra-228+D , beef/livestock-intake ratio, .(pCi/kuy)/ (pCi/d) 3 1.000&-03 * 1.000E-G3 2 RTF(13,2}
D-34 3 Ra-228+D , milk/livestock-intake ratie, .(pCi/L}/(pCi/d) * L.000E-0G3 * 1.0008-63 2 RTF(13,3)
D-34 2 | ’ . ; o . 3 > @ Lot
D-34 * Sr-30+D ,. plant/soil concentration ratio, dimensionless 3 3.000B-01 * 3.000E-01 * RTF{i4,1)
D-34 2 Sx-30:0 , beef/livestock-intake ratio, .(pCi/kd}/(pCi/d} 3 B5.000E-83 % 8.000E-03 > RTF(14,2)
D-34 2 Sr-350+D , milk/livestock-intake ratie,  {pCi/fL)/{pCi/4) 2 2_.000E-03 ? 2.000%E-03 2

RTF (14,3}

~C-95
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Summary : 116-N-3 DZ (Layer 3) File: 115-W-3.0Z Layer 3.RAD
Dosge Conversion Factor (and Related) Parameter. Summary (contmued)
’ Pile: HEAST 2001 Murbldlty
0

* Current 3 ) *  Parameter
N il - :

D-34 Th-228+D , plant/soil concentrat ion. ratic, d:l.mens;l.onless % 00QE-03 1.000E-03 RTF (15,1}
D-34 Th-228+D , beef/livestock-intake ratio, (pCisfke)/(pCi/d) 1.000E-C4 1.000E-04 RTF (15,2)
D-34 1 Th-228+D , milk/livestock-intake ratic, (PCI/L)/ (pCL/A) 5.000E-06 ? 5_DOOE-06 .7 RTF (15,3)
D-34 Th-229+D , plant/scil concehtration ratic, dimensicnless. 1.000E-03 .2 1. 000E-03 RTF (16,1}
D-34 Th-229+D , bsef/livestock-intake ratio, [pCi/fkg)/(pCi/a} 1.000E-04 1.000E-04 .7 ‘RTF(16,2)
D-34 Th-229+D |, milk/livestock-intake ratio, (pCi/L)Hpcifd) 5.0008-06 % 5.000E-06 . * -RTF (16,3)
D-34 .

D-32 Th-232 . plant/scil concentration ratio, dimensionless: t.008E-03 1.000E-03 RTF {17,3).
D-34 * Th-232 , beef/livestock-intake ratio, (pCi/kg)/(pci/d)} - 1.000E-04.% 1.000E-04 * RTF(17,2)
D-34 * Th-232 , milk/livestock-intake ratic, (pCi/L}/{pCi/d) 5.000E-06.% 5.000E-06 * RTF{17,3)
D-34

D-34 U-233 A plan_t/soil concertration ratio, dimensioniess 2.500E-03 2.S00E-03 * RTF{18,1}.
D-34 * U-233 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3_.400E-04 * 3.400E-04 > RTF(18,2)
D-34 * U-233 » milk/livestock-intake ratio, - [pCi/L}/{pCi/d} §:.000E-04 * 5.000E-§4.* RTF{13,3}.-
D-34 . . .

D-34 U-235+0 , plant/scil concentration ratio, ‘dimensionless 2.500E-03 2.500E-03. > RTF{18,L}:
D-34 * U-235+D , beef/livestock-intake ratie, {pCi/fka)/(pCi/d) 3.400E-04 * 3,400E-04 * RIF{19,2) .
D-34 U-235+8 , milk/livestock-intgke ratiec, {pCifL)/ipci/d) §.000E-04 * 6.000E-04 2 RTF({19,3)
D-34 .
D-32 T-236 » plant/ecil concentration ratio, dimensionless 2 .500E-03 2.500E-03 RTF{20,1)
D-34 3 U-238 , beef/livestock-intake ratio, {pCi/kg)/(pCi/d) :3.400E-04 3.400E-84 ?* RTF{20,2)
D-34 3 1-236 . milk/livestock-intake ratio, (pCl/L)/(FCl/d) §.000E-04 6 _Q00E-04 RTF(20,3}

¥

B:Loaccurm.zlar.lon factors, £resh wat.ar, ijg- L
BIOFAC( 1,1}

1.000E+02

3.000E+01
4. CO0E+02

3.000E+01
4. 000E+02

“BIOFAC( 2,1}
BIOFAC( 9,2}

Np-237+D , fish L B
Np-237+D , crustacea and mollusks

w»wwuuuuuuumguouuumuu..uuuuuuguuuumuuuuumuuuuguup-_vm-mu
L ¥ P
L T T T P P RV VPR R 1Y
BoMOW W W w r bW ow bR ow W W W E W W M B B oW oWl W W W ow Wb W W W W WU WU W W oW W ow wcw

D-5

D-5 Ae-2274D , fish 1.500E+0T L.500E+{L

D-5 Ac-227+D , crustacea znd mc:llusk.s 1.000E+03 1 .000F+03 BIOFACE '1,2)

.D-5 .

D-5 am-24tr , fish . 3.000B+D1. * 3.000E+01 .* BIQFAC( 2,1)

D-5 AmM-241 , crustacea and mollusks 1.C000E+03 I.000B+03 BICFAC(. . 2,2)

D-5 . B M

D-5 Co-60 , fish 3.000E+02 * 3.000E+02 ° BIOFAC( 3,1)

D-5 ‘Co-60 , crustacea and mollusks 2.900BE+02°* 2Z_000E+02 ‘3. BIOFAC( 3,2)

D-5 e ) o

D-35 Cs-137+D , fish - 2.000E+03 2.000E+03 BIOFAC( 4,1}

D-5 Cs-137+D , crustacea and mollusks 1.0C0E+02 1.00CE+02 BIOFAC( 2,2)

D-5 " . B v - 5
D-5 * Eu-134 , fish . 5.000B+01 * 5.000E:07 3 BIOFAC{ 5,1} R
B-5 Eu-154 ., crustacea and mollusks 1.000E+023 1.000E+03 BIOFAC!{ 5,2} : '\‘j}
D-5 . ”
D-5 Bu-155 . fish . . 5.000B+01- 5.000E+01 BIOFAC{ 6,1}

D-5 Eu-155 , crustacea and mollusks "1 0BC0E+03. 1.000E+03 * RBIOFARC! 6,2}

n-5 : I : . . ) .

-5 H-3 , fish . , 1.Q0008+00 1.00QE+C0Q BIOFRAC! 7,1}

D-5 H-3 , crustacea and mollusks 1.008E+00 * 1.008E+00 * BIOFAC{ 7,2} ..~

D-6 oo :

D-5 Ni-63 , fish : 1.000E+02 1.000E=02 EIOFAC(_ 8.,1)

D-5 Wi-63 ., crustacea and mollusks 1.000E+02 BIOFAC{ 8,2)

-5 . . .

D-5

D-5

C-96
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:~. - . Dose Conwversion Factor (and Related) Parameter Summary {continued)

: g - File: HEAST 2001 Merbidity .

o ES [ . . . . o o * - Curremt 3 . ? Parameter
Menu. * o . Parameter ... -t * yglue 4 Défamit - 2 Wame .
AR ARRAAAAARRAARARARRARERARARARARAR A AR R AR AR AR ARARRAARARARR ; ARARABAREARRRARKRRARKRRAN AEEARRAA
D-5 '3 pa-231 , Eish . * 1,H00E+01 * -1.000E+01 '* BIOFAC{10,1)
D-5 3 Pa-231 , crustacea and mollusks * 1,100E+02 -* L.100E+02 ™ BIOFAC(10,2)
D-5 = . . . 3 1 .3 B -
D-5 3 Pu-23s , fish % 3.000E+01 * 3.000B+p1 * BIOFAC{11,1} .-
D-5 ! Pu-239 , ‘crustacea and moilusks 3 1.0008+02 3 1.000E+02 2 BIOFRC{1l;2}
D-5 a N . N a. 3 ] H N .
-5 2 l_’u-240 , Eish * 3_.000E+Q1 * 3.000E+0D1L ? BI_OFAC{IZ,].} .
-5 3 Pu-240 , ¢rustacea and wmollusks > 1.000E+02 ? 1.080E+02 * BIQFAC{12,2}.
D-5 3 . . - ) 3 3 . - L
D-5 * Ra-228+D , Eish . 2 5.000B+01 * 5.000E+01 2 BiOE‘A_G {13,1¥ - ¢
D-5 3 Ra-228+D , crustacea and wollusks 2 2.500E+02 * 2.500E+02 * BIOFPAC(13,2)
D-5 2 i 3 : E 2 C -
D-5 * Sr-50+p , fish . ? §.000E+01 * 6.000E+01 2 BIOFAC(14,%)
D-5 23 Sr-30+D , crustacea and mollusks 2 1.600E+02 * 1.0C0E+02 ? BIOFAC(I4,2)
D-5 2 - 3 . 3 . i3 :
D-5 2 Th-228+D , fish * 1.000BE+0G2 * I.000E+D02 * BIOFAC{IS,_I)
D-5 3 Th-228+D., crustacea and mpllusks * S5.000E+02 * 5.000E+02 > BIOFAC(15,2}
n-5 3 : s s : 3 o .
D-5 3 Th-223%+D , fish 3 1.0Q0E+02 * 1.000E+02 ° PIOFAC (15,1}
D-5 3 Th-22%+D , crustacea and mellusks 3 5.000E+02 3 5:000B+02 3 BIQFACI1E,2)
D_S Ll N . 3 Do EE . ] N o, :
p-5 » Th-232 ., figh : 3 1_.000E+E2 ® 1.000E+02Z @ ‘BIOFAC(17,1)
b-5 * Th-232 , crustacea and wollusks 3 5.000E+02 * 5.000E+02 2 BIDFAC{le,-'Z)
D_S A N - N a : a . a2 A
D-5 3 U-233 . Eish 1 1:000B+61 * 1.GO00E+0L -* ‘BIOFRAC (18, 1y
D-5 * T-233 ., cxustacea Et‘nd_ mollusks * £.000E:101 * 6.000E+0Ll * BIOFAC(18,2)
D-5 2 - 3. 3 : ® E :
D-5 2 [-235+D -, fish - 1.0008+02 * 1.000E+01 2 BIOFAC(1%,1)
D-5 2 [p-2354D , crustacea and mollusks 2 6.000E+GL * 6.000E+0t » BIOFAC(19,2)
D-s5 a E) El i -
D-5 =2 U-238 . -, fish . . 3 1.000E+01 2 1.000E+0% 2 BIOFAC(20,1)
D-5  * U-23& . , crustacea and moeliusks ’ 3 5.000B+0T 2 6.000E+01 2 .BIOFAC(20,2)
I R I I R AR I I R R I I I I I I I T I TP I I afIfIIITIIIIaTaIqIIsIqIaessss TETIIZFITZFIRTETS
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Summary : 116-N-3 DZ {Layer 3} File:.116-N-3 DZ Layer 3.RAD : . E L . c /’—\\\
.Site-Sperific Parameter Summary - R : \_./j
s - 3 Used by RESRAD # Parameter

o 2 . 2
: Parameter s

2 Defaplt * (If different from user imput)

1.000E+04

* Area of contaminated zone. [m**2}) o 3 2UI98RE+04 F e * “ARER
RO1: * Thickness of contaminated zone (w) ' * 7.400E+00 ? 2_000E+00 - ¥ THICRO
RO11 * Length parallel to aguifer flow {m}: * 7,500E+01 * 1_000E+02 - > LCZPAQ
RO11 ?* Basic radiation doge limit (mrem/yr) ¥ 4,000E+00 3 2_500E+01 - > BRDL
RO1I * Time since placement of wmaterial {yr). 2. 0.000E+00 * 0.0G0E+0C --- > T -
RO11 * Times for calculations (yr) 3:1.000B400 * 1.000E+00C —- 2T 2)
RO11l ? Times for calculations (yr) ? 3.000E+00 * 3.000E+00C - *T( 3}
RO11 * Times for cdlchilstions (§) | * 7.600E+00 ¥ 1.000E+01 - 2 T( 2
RO1t ? Times for calculations {yr)- 5\ 1.1 _600E+01 * 3.000E+01 - P T 5
RO1L * Times for calculations (yr) e 2 4.200E+01 3 1.000E+02 -—- 2 T{8)
RO1 * Times for calculations (yr). 3 4,700B+01 * 3.000E+02 — EIN 3
RO1l * Times for calculations (yr) . 1,.370E+02 * 1.000E+03 -—— 2 T{ 8)
RO1: * Times for calculations (yr) * 3,.000E+02 * 0.000E+00 -—- 1 T{ 8)
RO1t ? Times for calculations _(yr) ¥ 2.000E+03 * 0.000E+00 - 2 F{10}

3 L a . E 3 2
RO12 * Initial principal rediommciide {pCifg): Am-24% 2 §.070E-03 * 0.CO0E+00 — *51( 2)
RO12 7 Initial priccipal radiommelide (pCi/g):. Co-60- ° 9 7.170E-02 * 0.C00E+00 --- *81¢ 3} .
RO12 * Initial priccipal radiomuclide: (pCifgl:. Os-137 2 §.320E-02. ' 0.000E+00 - » 51{ 2)
RO1Z * Initial principal radiomuclide (pCi/g):: Eu-154 2 1.620FB-01 * 0.C0QE+00 -—- * 81{ 5)
ROl2 * Initial priccipal radicdmuclide (pCi/fg): Eu-155. * 9.280E-02 * 0.C00E+00 -—- s 31( &)
RO12 * Initial principal radioruclide  (pCifg): HNi-63 ? g_120E+00 * 0.COOE+00 T * 81{ 8}
RO12 * Imitial principal radionuclide (pCi/fg): Pu-23% 3 8_310E-03 * 0.CO00E+00 - 3 81(11)
RO12 * Initial principal radiomuclide (pCifg):  Pu-240 1.9908-03 * D.000E+00 -—= » 81{iz)
RO1Zz * Initial principal radionmuelide (pCi/g): 'Sr-90 . 3% 1.1508+0%1 ? 0.000E+00Q - 1 81 {14)
RO1Z 3 Concentration in groundwater {pCi/L) : Am-241 * not used 3 0.000E+0Q - > WL 2)
R01Z ° Concentration in gromndwater - (pCi/L):. Co-60 * not used  * 0.000E+00 - @ WI{ 3}
RO12 * Concentration in groundwater © (pCifL).:. Cs-137 - * not used 3 0.000E+00 --- » W1{ 4.
RO1Z * Concentration in groundwatexr {pCi/L): Eu-154  * not used 3 0.000E+00 -—— 3 WL{ 5)
R012 ® Concentratiom in groundwater — {pCi/L)}: Bu-155. * not used 2 0,0C0E+00 -—= 3 W1{ -6}
R0O12 * Concentration in groundwater {(pCL/LY=. NWi-63. 2 not used * 0.0C0E+00 - * Wi{ 8}
‘RO1Z ? Concentration in groundwater {pCifL): Pu-239 ? not used * 0.000E+00 ——— 3 W {11)
RO12 ?* Concentration in groundwater {pCifL).:. Pu-240 ? not used * 0.000E+00 -—— 3 W1{(i2)
k012 ? Concentration in groundwater (pCi/E) :: 'Sr-80.. > pot used 2 0.000E+00 -—-- > W1{14}

3 - . . - a > . . . a
RO12 ? Cover depth {m} * 1.390BE+01 ¥ 0.000E+00 -—- * COVERG
R013 ® Density of cover materidl (g/cm**3} * npot used 3 1.500B+00 -—- * DENSCV
R013 3 Cover depth erosion rate (m/yr) * 1.000E-03 * 1.000E-03 === > VoV
RO13 * Density of contaminated zdne (g/em**3) 3 2.000E+0C * 1.500E+C0D - = DENSCZ
RO13 * Contaminated zone erosion rate {m/yr) * 1.000E-03 2 1.0G0CE-03 --- : VCE
RO13 3 Contaminated zene total porosity * 3.000E-01-* £.000E-01 -— * TPCZ
RD13 * Contaminated zone field capacity 3 2.500E-01 * 2.000E-0L --- * FCCZ
RO13 3 Centaminated zeone hydraulic cenductivity (m/yr) 3 2.500E+02 * 1.000E+01 - 1 HCCZ
R013 * Contaminated zone b paramster * 4_050E+00 3 5.300E+00 -—— * BCZ
R013 * Average annual wind speed {m/sec} 3 3.400E+00 3 2.0Q0E+0¢ - : WIND
R013 % Humidity in air  (g/m**3} - * not nsed 2 8.000E+Q0 -— * HUMID
\R013 * Bvapotranspiration coefficient * 5.100E-01 ® 5.000E-01 m— * EVAPTR
RO13 * Precipitation {m/yr) * 1.600E-01 * 1.000E+00 o 3 PRECIP
R013 ? Irrigation (m/yr) * 7.600E-01 * 2.000E-01 —— * RI
R013 * Irrigation mode * overhead 2 overhead —— * IDITCH
kol3 * Runoff coefficient . . * 2.000E-01 * 2.000E-01 —— 3 RUNCFF
R013 ° Watershed area foo nearby stream or poad (m**2) * 1.000E+06 * 1.000E+06 - - 3 WAREA
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' . : ! . - 8ite-Specific Parameter Summary {continued) .
: 0 s : ' : . T 2 2 Used by RESRAD .3 Parameter

Mem yq TAMSESE : Defeult > (If diffezent from us :
ROL13 3 Accuracy for water/soil.computations * 1,000E-03 > 1.000B-03 & --= 3 EPS
x - L] 3 2 E) B
R014 * Density of saturated zome (g/cm**3) > 2.000E+00. 3..1.500B+00 2 -——— ? DENSAQ
RO14 ¥ Saturated zone total porcsity > 3.000E-01 * 4.000E-01 @ - * TPSZ
ROL4 * Saturated zone effective porosity 3 2.500E-01 3 2.080B-01 * -—- ¥ EPBZ
RO14 * Saturated zone field@ capacity 3 2.000E-01 ¥ 2.000E-01 * * FCBZ
ROL4 * Saturated zone hydraulic conduetivity (m/yr} 3 5.530B:03 * 1.D00E+02 = . HCSZ
ROL4 * Saturated zone hydraulic gradient a 1.250E-03 * 2.000E-0Z 3 > HGHT
ROY4 * Saturatred zZoneé b parameter 4 4 _050E+00 * S.300B+00 2 l’ BSZ
RO14 ? Water table drop rate {m/yr} * 1:Q00E-03.7% 1.000E-03 2 e 3 YWT
ROL4 *-Wéll pump irtake depth {m below water table} > 4.600E+00 7 1.000E+01 = —-- 3 DNIBWT
RO14 * Model: Nondispersion (ND} or Mass-Balance (MB} = 2 ¥p -~ . @ MO’ e ——— 3 MODEL
ROL4 * Well pumping kate (m**3/yr) *-pot use 3 2.500E+02 3 - : U,
3 N k] . 3 3 .
RO15 * Number of unsatirated zone strata 20 bt 2 - * N
s . 3 3 B 3
RO1§ * Distribution coeffidiénts for Am-247% 2 a 2 2
RO1E ? Contaminated zone -(cm**3/g} 3 Z.000E+02 * 2.000E:01 ? -— * DCNUCCE 2)
ROL1E ? Baturated zone {cm**3/g) 2 Z.000E+02 3 2.000E+01 ¥ o 1 DCNUCS(. 2}
ROLE ? Leach rate [/yr} 3 0.000E+08 * 0.000E+00 2 2.69B8E-05 * ALEACH({ 2}
ROLIE * Solubility constant 3 Q.000BE+00 * 0.00CE+QQ 2 not nsed b _SOLUEK( 2)
3 - E] N 3 ¥ E] -
RO16 * Distribution coefficients for Co-&0 > s - 3 3
RO16 @ Contaminated zome (cm**3/g) * 5_000E+01 2 1.000E+03 * --- - pawuec{ 3)-
RO1E 2 Saturated zome {om**3/g} 2 5.Q00B+G1 2 L.000E+03 * -——- : DONUCS{ 3}
R016 3  Leach rate (/yr) 2 0.000E+G0 * 0.000E+00 1.077E-04 » ALEACH{ 3}
RO16 3 Solubility -constant * 0.000E+00 * ¢.000E+00 2 not used * SOLUBK{ 3)
a . -3 A 3 a
RO16 * Distribution coefficients for Cs-137 > LB . a L :
RO1G ? Contaminated zone {cm**3/g) 3 S.O00R+01 5 1.000E+02 2 ——= 2 DCWUCC{ 4)
RO16 *  Saturated zome {cm*¥3/g) * 5.000E+0L 3 1.000E+03 > o * DCNUCSS 4}
ROLE * ° Leach rate (/fyr) "3 0.000E<0G0. > 0.Q00E+00 3 1.077E-04 *  ALERCH{! 4}
ROle * Solubility constant . 0.G00E+00 3 0.0DOE+00 not used "2 SoLUBK{ 4}
B . . 3 - > . = B .
RO16 ? Distribution coefficients for Eu-154 3 3 2 2 B ’
ROLG 3 Contaminated zone [cm*=*3/g} 3 2.000E+02 ?-1.000E+00 2 --- : DCNUCC{ ' 5)°
RO1E 3 saturated zone {cm**3/g) * 2.0008E+02 *-1_QC0E+C0 7 --- * DCNUCS{ 5)
. X RO1G 5 - Leach rate {(/yr) -3 0.Q00E+00 > 0.000E+00 » 2.698E-05 3 ALEACH{ 5)
£ %  RG1§ - Sclubility constant 3 0.00O0E+00 Y 01000F+00 3 .not used > SOLUBK( 5}
H E . A s - 3 . B
‘ RO16 ? Distribution coefficients for Eu-155 3 x > :
ROLE Contaminated Zone  (cm**3/g) 3 2_CO00E+02 *-1.000E+00 3 .- * powucc{ 6}
ROIE * Saturated zone {cm**3/g) * 2.000E+02 *-1.000E+00 "2 --= . > DCNUCS(6)
RB1IG 3 Leach rate {/yr} * §.C00E+00" ? .0.000B+C0 * 2 .698E-05 > ALEACH{ &}
RO16 *® Solubility constant ? Q0.00QE+00 . * 0.0C0E+00 * not used ? SOLUBK({ 6}
3 . . Ta . a . . EY x
RO1ls ? Distribution coefficients for Wi-63 2 Co® 2 S
RO16 2 Contaminated zone (cm**3/g) 3 3._000E+D1 * 1_000E+03 2 ——= * DCNUCC( 3}
RO1lE ? Saturated zone (cm**3/g} 2 3_000E+01 1 1. GOOE+03 3 - * DCNUCS{ 8}
RO16 ? Leach rate [/yr) . 7 Q.000E+00 °* O.000DE+00 2 - 1.793E-04 - X ALEACH{ 3}
R0l Solubility constant * 0_000E+00 ?* G.Q00E+00 2 not dsed - T SOLUBK{ 8)

.C-99



CVP-2002-00002

-Rev. 0
1RESRAD, Version 6.1 T« Limit = 0.5 year 11/26/2002 14:18 -Page 8
Summary : 116-K-2 DZ - (Layer 3)- File: 116-N-3 DZ Layer 3.RAD
Site-Specific Paraweter Summary (continued)
0 & L » User .3 3 Used by RESRAD * Parameter °

2

Distribution coefficients for Pu-239

RO1G6 *» ER o B 3 3
R0i6 2 Contaminated zone . (cm**3/g} 3 2.000E+02 ? 2.000E+03 3 —— 2 DCNUEC (11}
RO1lG 2 Saturated zome (cm**3/g) 3 2.000E+02 ? 2.000E+03 ° -——- 3. DCNUCS (12}
Role = Leach rate {/yr} 2'0.000E+0C * D.000E+0D0 @ 2.608E-05 - s ALEACE (Ei) -
RO16 * Sclubility constant ¥ 0.000E+00 3. 0.000E+DO * oot used -’ T3 GOLUBK ({11}
3 . 3 . a - N AR N
RO16 * Distribution coefficients for Pu-240 * L * - 2 .
‘ROTLE *  Contaminated zoné {omr¥3/4) 3 2.00GE+02 * . 2.000E+03 * --= * DCNUCE{12) .
ROle *® Saturated zone (cm**3/g) 372 .000E+02 * 2_000E+03 3 - ! DONUCS {12)
ROl = Leach rate {/yr) *.0.000BE+C0 * O.00OE+QQ * 2.698E-05 3 ALEACIE(12}
ROle * Solubility constant - * G.000E+00 * 0.0Q0E+Q0 * - ook used 2 SOLUBK(12)
E . 3 B 1 . ©3 P 3 . -
RO1& * Distribution coefficients for Sr-90 L * 1 3 '1, -
ROle * Contaminated zone {(cm**3/g) 2 1.500E+01 * 3.000E+01 2 - 3 DONUCC(14)
RO16 3  Saturated zome (dim**3/g) * 1.5088+01 5 3.600E+01 ¥ — 2 DOMUCS {14}
ROLE Leach rate f(/yr) * 0.000E+00 * 0.G0OE+0D ? 3.570E-04 * ALEACH ({24}
RO16 2 Selubility constant * 0.000E+0CG * 0.0COE+00 2 not. used * SCLUBK{:4}
3 . . 3 3 Ed - t
RO1& * Distribution coefficients for daughter Ac-227 2 3. s E .
R0O1g ? Contaminated zone (cm**;/g)' ’ . : - * 2,000E+01 * 2.000BE+01 2 -—- T DONUCS( 3}
RO1e » Saturated zene {om**3/g} - 3 2,000E+01 2 2.000B+01 * - T DONTCS (1}
RO1G * Leach rate {/yr} * 0.000E+00 * §.C00E+00 2 2-6B83E-04 3 ALERCH( 1}’
RO16& * Solubility constant * 0.000E+00 ° G.000E+00D * not used 3 SOLUBK( %)
R : I N . R . . I
RO16 * Distribution coefficients for daughter H-3 4 E * 3 .o
ROLG * Contaminated zone (cwm**3/g)- * 0.000E+0Q0 * 0.000E+Q0 2 - * BCNGCC{ 7}
RO1G * Saturated zene (cm**3/g)- -0 R.Q00E+00 -2 0. 000E+00 * —e— * DCNOCS{ 7}
ROIG ? Leach rate (/yr} 1 0.000E+00 * ¢.000E+0C * 4 .3208-02 * ALEACH{ 7}
RO1§ * Solubility constant 3 G.000E+00 * 0.000E+00 = not used : 2 SOLUBK({ 7)
3 . ] s > - B .
R816 * Distribution coeffivients for daughter Np-237 . .3 . s * . * .
R016 * . Contaminated zome {om**3/g) . 3-1.000E+00° >-1.000E+00 * 2.574E:102 3 DONUCC( 9}
RO1& 2 Saturated zone {cm**3/g)}.- 4-1.DQ0E+00 *-1.000E+QQ 2 2 . 574E+02 * DCONUCS( 9}
RO1E ® Leach rate {/yr} 3 D.0COE+00 * 0.000E+00 °? 2.097E-05 * ALBACH{ 2}
Ro0ie 2 Selubility comstant | * 9.000E+00 * 0.B00B+0C 3 not used * SCLUBK({ 9}
3 . a N TF 3 .2
RO16 * Distribution coefficients for daughter Pa-231 3 S 2 . 2 : - ’
Rols @ Contaminated zone (cm**3/g) 3 5. 0008401 * 5.000E+01 ? - 3 DCHUCC (10)
ROl6 ? Saturated zone {cm**3/g) 3 '5.Q00E3+01 > .5.030B+01 ? _——— © 3 DCNUCS (10}
ROL6 *  Leach rate (/yr} 2 0.0608+00 3 §.000E+00 @ 1.0778-04 3 ALEACH{10}
ROlE ° Solubiiity constant * 0.CO00E+00 > G.00CE+00 ¥ .. miot-.used 3 SOLUBK{10)
3 z . oF El . LI .
RO16 * Distribution coefficients for daughter Ra-228 L 3 > L : -
RO16 3 Contaminated zonée {(em**3/g} * 1.000E+02 .2 7.000E+01 *, --- - DCNUCC{13}
RO1E ? Saturated zone (cm**3/g) 2 '1.000BE+D2. 2 7.000E+0Q1 *? s . 3 DONTICE €13)
ROlg ? Leach rate (/yr} * D.GO0E+00 * O.CO0DE+QO * 5.353E-05% * ALERCH (13}
R0ls 2 Solubility constant ? B.0GOE+00 ? 0.000E+QD 2 not -used. * SOLUBK(13}
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0 o ’ ' : ’ * .User Tsed by RESRAD 3  Parameter
Menu > ; 4 : input} @
F‘P‘IP‘EP‘P‘_“P?-‘"P“P"i_ép ' ARRRE 2 i 1 & B A Y i ARA
R015 3 Distribution coefficients for daughter Th-228 a 3 3 2 I
RO1& *  Contaminated zone (ca**3/g) Lt 2 Z_DQOE+H02” - 6, 000Ex04 3 - 1. DENUCC (15)
RO1E ¥ . -Saturated zone. {cm**3/g)} 3 2.000E+02°? 6.000B+04 Smh 2 DCNUCS (15)
RO1E.*  Leach rate {/yr} 2 §.000EH00 3 0.GO0E+00 * 2.698E-05 * ALERCH(15)
RO16 3 - Solubility comstant 2. §:000E+00: 2 0.CO0E+00 ? not used * SOLUBK({15)
3 . 3 B 3 ® . T 3 .
RO16 * Distribution coefficients for dauvghter Th-229 LR e 2 * .
ROLE * - .Contaminated. zone [cm**3/[g) 3 6.000E:04 @ §.000E+04 * - 3 DONRICC (15)
ROIE 2 Saturated zone {(cm**3/g} 3. 6.000EiQL ? & _000E+01 2 - T DENTE (16) -
ROLE *  Leach rate (fyr} : 0.G00E+0D * 0 000E+00 2 9.G00E-08 3 ALEACH{16)
RO16-3- - "Solubility constant * 0.000E+00" * G.000E+00 * not used ¥ SOTUBK{16)
3 oo - . 3 L a a . 3 R
RO16'3 Distribution coefficients for daughter Th-232 * 3 : * B e
RO16 * {ontaminated zone (cm**3/g) : 2_0DOE402 * 6.000E+04 3 - * DONUCC{:7}
RO16.2  gaturated zone (cm**3/g) 3 2_DO0E+02 ? 6.000E+04 * ——— = DONUCS {27}
RO1E 3 Leadh rate (/fyr} 3 0. 000E+00 ? 0.000E+00 3 2_6$8E-05 * RLEACH{17}
RO1E ? Solub'il:].ty constant 2 0. 000E+00 * 0.0G0Es00 2 not used * SOLUBK{1T7}
3 . . Foo. . 3z . 3 E I .
RD16 * Distributicn coefficients fozr daughter U-233 3. 30 : = -
Rols *  Contaminated zone {(ocm**3/g) ’ ? 5,.000E+01 ? 5.000E+01 ° --- s DCNUCC(18)
. RO1G * Saturated zons {cm**3/g) # 5.000E+01 * S.Q00E+DL 2 - - 5 DCNUCH (18)
RO16 * .Leach rate. [/yr] * 0. 000B+00 * D.DOOE+GO 3 1.077E-04 @ ALEACH {18}
ROLG * Solubility constamnt 5 b,000E+00 ¥ G.G00B+00 = not used * SOLUBK (18}
3 : . a 3 2 2 . o
R016 * Distrxibution coefficients for daughter U-235 2 2 > a E
ROLG * i Contaminated zone [em**3/g) * 2,000B+00 - 5.000E+D1 2 ? DONGEC{19)
ROLE > - Saturated zome (cm**3/g) * 2.000BE+00 ® 5.000B+01 @ * DCRUCS (19)
RO16 *  TLeach.rate {(/vyr) 3 D.OOOR+0D * 9.C00E+DO * 2.541E-03 7 ALERCH(19)
R0LS > Solubility comstant 2 ¢.000E+00 * 0.000E+DO ¥ hot used 2 SOLUBK(18)
3 . a 3’ 2 - 3 N
R016 ® Distribution cogfficients for daughter U-236 3 . 3 2 3o -
ROL6 *  Contaminated zone {cm*¥3/g) 3 2.000E+09 ¥ 5.000E+01 * -== * DENCCH20)
RO16 * Saturated zone (cm**3/g) 3. 2.000E:00- 7 5.000E+01 ? - 3. DCNUCS {20)
RO1E *  Ledich trate (fyr) . * 0_BO0Ex0 7 0_000E+00 ? 2.541E-03 1 ALEACH{20) -
R016 *  Selubility constant T 0_g00E£08 ¥ 0.000E+00 * not used : . SOLABK (20}
3 S . 3 . a k2 B
R017 ?* Inhalatidm rate (m*+*3/yr} * not uwsed ' B-400E+03 3 3. INHALR
RO17 * Mass. loading. for inbalation (g/m*#*3} 3> not used. ¥ 1.000E-04 3 ¥ MLINE
RO17 ¢ Exposure duration ‘> 3.000E+01 2 3.000E+01 2 : EDC
RO17 * shielding factor, imhalation ~* mot used . * 4.000E-01 ? ». GHF3
ROL7 * Shielding factor, external gamma * not used - ¥ 7.DOGE-01 * - ¥ SHF1
RO17.?° Fractiop of time spent indcors * not used * 5.090E-0L * --= * FIND
RO17 ? Fraction of time spent cutdoors (onm site) = not used’ ! 2.500E-0L ? -—— * FOTD.
] * not used’ ' L.000E+00- 37 »0 shows cilzrcular AREA. T FS-

RO17 Shape factor flag, external gamma
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.. -Input -2 rom user lnpuk) Name

efault * (If different £

R017 * Radii of shape factor array {used if ¥S = -1): 2 A - 3 .3
RO17 * Outer annular radius {(m), ring 1- -* not used, - * B5.000E+01 2 et * RAD BHAPE( 1)
ROL17 = Cuter annular radius {(m}, ring A onot used .3 7.071E+01 * R . ? 'RAD_SHAPE( 2} .
RO17 @ Quter annular radius {(m},. ring onot-used - 2 0.000E+00Q 3 - *: RAD- SHAPE{ 3},
RO17 * Outer annular radius (m}, ring oot used * .0.000E+00 * —-—= - ? RAD_SHAPE( 4}
RO17 * Qutexr annular radius (m),. ring 3 not used ? 0.0008E+00 2 - * RAD_ SHAPE(: 51
ROLT * Outexr annular radius (m), ring 3 not used * 0.000E+00 3 ——— -* RAD SHAPE( 6} -
ROL7 *  Cuter annular ‘fadius {(m),. ring .2 not used. .?. (.000E+00 ? * RAD SHAPE( 7)}-
RO17 *  Outer-annular radius (m), ring : pot used -7 0.000E+00 @ -n- * RAD' SHAPE{ B)
RO17 * - Outer annular radius (m),-ring *not used 3 0.000E:00 3 e ~* RAD SHAPE( 9)
RO17 '? Outer annular radius (m)., ring 2. not used 2 0.000E+00 2 --- .Y RAD SHAPE(10)
RO17 ® Cuter annular radiuvs (m}, ring * not used * 0.000E+00 * - - ? RAD SHAPE(11)
RO17 * Outer anmular radiuvs {m), ring * not used 2 0,C00E+00-2 . --- 3.RAD_SHIAPE(12)
E) 3 -3 3 3 [ .
RO17? * Fractions of snnular areas within ARBA: L .3 e s v
RO17 * Ring . % . i not used. > 1.000BE+00 2 --- @ FRACA(:1)
ROL7 @ Ring ~ 2 ? not uged - *2,73ZE-01 ? --- . * FRACA( 2}
RO17 @ Ring 3 3 ot used > 0.000BE+00 ? --= 3 FRACR{ 3}
RO17 * Ring 4 * not used * 0.000E+00 7 - 3 FRACA([ 4}
ROL17. * Ring 5 - * not used * . 0.0GOB+0C * -—= 3. FRACA( 5)
ROl7 *  Ring & * not used > 0.0G0E+EQ 2 i * FRACAL 8)
ROL17 * Ring. 7 22 not used ¥ 0.000E+00 2 ——- 3 FRACA(-7)
RO17 * Ring 8 - L. Y not uged  ? 0.000E+00 3 --- * FRACA{ &)
RO17 @ Ring 9 * not used * G.000E+00 2 --- > FRACA( 9)
RO17 2 Ring 10~ * not nsed ? G.00CE+0Q 2. - = FRACA(10)
RO17 ¢ Ring Il ©* not used 2 G.000E+0G.3 - * BRACA(11)
RO17 ? Ring. 12 # . not uzed 7 B.000E+03 ——— N * FRACA (12}
¥ 3 E I 3. 3 E I
RO18 ? Fruits, wvegetables and grain consumption (kg/yr) * not umsed ' * 1.600E+02 3 --- * DIET/L)
RO18 * Leafy vegetable consumpticn (kg/vr) Co ® not used * 1.400E+01 * - 7 DIET{2)
RO16 * Milk consumption (L/yr) * not used ? 9.200E+01 ? == * DIET{3}
RO18 ° Meat and poultry consumption (kg/vr) * not used.. * §.300E+01. * 1 .DIET{4}
R0O18 * Fish consumption (kg/yr) . - dopok used 3 5.400E+00 ° 3. DIET{5}
RO18 * Other seafeod consumption (kg/yr) -3 not used. - ? .8.000BE-01 ° -—— 3 DIET{&}
RO18 * Soil ingestion rate (g/yr) . 2. not used. *3,.650E+01 ? --- 3 80IL
RO1B * Drinking water -intake (L/yr} * 7.300E4+02 * 5.100E+02 ? --- 3 DWI
R018 * Conmtaminatiom fraction of drinking water > 1.080E+00 * 1.G0QE+00 * - i FDW
R018 * Contamination fractiom of household water :3 not used. -* 1.000E+00 * - * FHEW .
ROLB ? Contamination fraction of livestock water 13- pot used 31 _000E+Q0 --- * FLW
RO18 ? Contamination fraction of irrigation water * not used, 4 1.000E+00-* -—- .? FIRW
RO18 * Contamination fraction of aquatic food 3 not used - * 5.C00E-Q1 - * FRO
ROL8 * Contamination fraction of plant food .* not used. -1 > -—- 3 FPLANT
R0l2 * Contamination fraction of weat * not used  *-i ., 2 * FMEAT
R018 * Conmtamination fraction of milk * not-used, -1 2 -—= -7 FMILK
¥ 3 3 2 E]
RC19 * Divestock fodder intake for meat (kg/day} * not used * 6.800B+01 * - ) * LFIS
RC19 * Livestock fodder intake for milk {kg/day) ? not used * 5.500E+0l ? - * LPIG
ROI%® 3 Livestock water intake for meat (L/day) * nobt used 3 S.000B+GL * - 3 WIS
RO12 3 Livestock water intake for wilk (L/day) - * not used > L1.600E+02 2 ——- 3 LWIE
RO1S . Livestock soil intake (kg/day) * not used * 5.000E-01 3 -—— : LSI
RO1F * Mass loading for foliar depesition {g/m**3) . > not used * 1.0C0E-04 2 --- : MLFD
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Menu parameter : > : ;

> Depth of 50i7 mixing layer im) 1 not uged s+

RO19 * Depth of roots (m) * not used * 9. 0003701 2 - =z

RO1S * Drmkmg water frdactiom’ from.ground water 3 1.000E+00 ¥ L.000E+00 * - 3

R019 * Household water fraction from ground water * not used * L.0O0E:00 > 3

RO19 * Livestock water fraction from ground water * pot used > 1.000R+00 * »

RO19 -2 Irr:.gatxon Eraction from griéund water i -not use_c"{ * 1000E+00 ¥ -— T

1 N Y a .z

R19B * Wet weight crop yield for Non-Leafy (kg/m**2) 3 ok used * 7.000E-01 2 —_—— =+

R19B ? Wet we:Lght crop yield for Leafy (kg /m**2) s pob used 3 1.500E+00 2 - >

RISE ° Wet weight crop yield for Fodder {kg/m**2} » pot used * 1.100E+00 * Ly

R1SH * Growing Season for Non-Leafy (years) 3 npt uwsed " * 1.700E-01 * o

R19B. * Growing. Season. for Leafy (years) » pot used ® 2.500E-01 ° 3

R1SB ? Growing Season for ' Fodder {years) ? pot uged 4 8.000E-02 2 2

R19B * Translocation Factor for Won-Leafy ? pot-used 3 1.000E-01 3 B

R1SB ? Translocation Factor for Lealy * not uied | 1.Q0OE:08 3 - kD

R18B.-+ Tranglocation Factor for Fodder .. s pot used ? 1.000E:00 * - 3

RISEB * Dry Feliar Interception Fraction for  Non-Leafy 3 mot used ¥ 2.500E:01 = --= L

R198B * Dry Foliar Interception Fraction. for Leafy 2 aot used * 2.500E-01 * bl RDRY(Z)

R19B * Dry Foliar Ianterception Fraction for Foddexr 2ot used * 2.500E-01 * 3 RORY (3)

R1SE 1 Wet Foliar Interception Fraction for Non-Leafy I not used * 2.500E-01 3 ! RWET(1) -

R18B ! Wet Foliar Interception Fraction for Leafy 3 riot used@ * 2.500B-61 2 * RWET {2}

R18B * Wet Foliar Interception Fraction for Fodder * mot used * 2.500E-GL ? --- 3 RWET{3}

R15B * Weathering Removal Comstant for Vegetation * pot used ?* 2._000E4-01 3 - * WLAM

3 a a ¥ .- A

¢l4a * C-12 concentratiocm in water {g/cm**3) * ot wsed * 2.000E-05 * T CIZWIR

Cl4e ©® C-12 concentration in contaminated seil (g/g) ¥ not used @ 3.000B-02 * C12CZ

Cl4 '® Fraction of vegetation carbon from scil ? not used * 2.000B-02 ? * CSOIL

Ci4 * Praction of vegetation carbon from air : pot used * 9.8CG0E-01 * a CRAIR

Cc14 * C-14 evasicn layer thickmess in soil (m) * pot used 2 3.000E-01 * —-—- S opMC

Cl4a 3 C-14 evasion flux rate from soil (1/sec) > pot used * 7.Q00E-07 32 - 2 EVSN

¢la  €-12 evapion flux rate From soil.{1/sac) * not used * 1.000EB-10 * - * REVSH

14 ° Fracticm of grain in beef cattle feed 2 not used * 3.000E-0L * ——- *- AVFG4

Cl4 * Fraction of grain in milk cow feed ¢ not used 2 2:000E-01 * --- * EVEGS

Cl4 * DCF correction factor for gaseous torms of Cid ? not used * 8.894E30i * - *. COZF

3 . El 3 - a 1

STOR 3 Stcrage times of contaminated foodstuffs (days): * i 2 :

STOR 2 Fruits, non-leafy vegetables, and grain 3.1 _400E+01 * 1.400E+01 2 - > STOR T(1}
K‘Wh\ STOR *  Leafy vegetables i 1_GO0E+S0 ? 1.00GE+00 2 - > STOR T(2)
£ STCR * Milk 2 1_Q0CE+Q0 * 1.000E+00 .- * STOR T3}
kS STCOR * Meat and poultry 3 2.000E+GZ 3 2_0008+01 * --- * STOR_T{4}

STCR ? Fish 3 7.000E+00 * 7.000E+00 * -=- 2 BTOR_T{5}

STOR * Crustacea and moilusks 2 7.000B+00 ¥ T7.000E+00 ? --- 3 STOR_TI(6}

STOR * Well water * I.000E+Q0 * 1.000E+00Q * --= a STOR_T(?}

STOR * Surface water 2 1_000E+00 * 1.000E+00 3 - 3 STOR _T(8}

STOR Iivestock fodder > 4 .500E+01 * 4.500B+01 2 - * BTOR T{3)

L3 s a 3 s

R021 * Thickness of building foundation (m} - s pot used 7 1.500E-01 ° ——- * FLOCR1

R021 ? Bulk density of building foundation (g/cm**3) * pot usaed * 2.400E+00 2 -— 1 DENSFL

RO2F ° Total porosity of the cover material * not used ? 4.000E-01.3 -  TRPCV

rO21 * Total porosity of the building foundation * not used 3 1.000E-01 ? - * TPFL

RO2% * 3 * B.QO00E-02 @ --- * FH20CV

Volumetric water comtent of the cover material not used

: C_-1”03
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Summary : 116-N-3 DZ {Layer 3}

ROZ21
ROZ1
ROZ1
ROZ21
ROZ21
ROZL

RO231 .

RO21
RO2ZL
RO2%
RD2I

TITL
TITL
TITL

Iififz:iiﬁiiiﬁifiIﬁtfiIIIIHIIIIIIIIIﬁifffififiifif:‘[iiiliﬁiIIII"

a

2
3
a
3
L3
¥
3
3
3
a
Y
El
a
2
a

Farameter.

year,

Volumetric water content of the foundation
Diffusion coefficient .for radon gas (m/sec):

in .cover

material

in foundation material

in. contaminated zone scil
Radon vertical dimension of mixing (m}
Average building air exchange rate (1/hr)

\Eeight of the buildind {room) {m

Building interiox area factor
Building depth below ground surface (m}
BEmanating powsr of Rnp-222 gas
Emanaliing power of Rn-220 gas

Number _of graphical time’ po:.nts
Maximui.number of integration points for dese’
Maximum number of integration points for risk .

DD G LR e
. \
I

rd
g
u

.mwilk ingestion

.drinking water
‘s0il ingestion

Summary of Pathway Selecticms

external gamma i

-inhalation (w/¢ radon)3
-plant ingestion 2

meat ingestion

aquatic foods

radon
eak pathway doses 2

Wowowowowow

3
3
2
2
z
a
a
E)
ES
3
H
3
3
a
a

3

suppressed’
suppressed

suppressed

suppressed.

suppressed
suppressed

active
suppressed

suppresSed_

active

CVP-2002-00002

Rev. 0
11/26/2002 14:18 Page 12
File: 116-N-3 DZ Layer 3.RAD /_.\]
Site-Spec_ifz_'.c Parameter Summary {coatinued) - o \\\j
User - % . . C e " Used by RESRAD 3 Parameter
Input ?  Default 3 {If different. from user input) * Name
Y 3.900E 02 * 3 PH2OFL:
o a 3 ) .
not used '* 2.000E-06 * —-— * DIFCV
not used 3 3.000E-07 * = * DIFFL.
! not used . * 2.000E-06 3 —— 3 DIFCE
 not used  ? 2.000E+00 * --- > HMIX
not used .* 5.000E-01L ® - 3 REXG
not used . * 2.500E+00 ? * HRM
mot. used, ' 0.000E+00 ? - * PAT
Dot used. *-1.000E+00 * --- 3 DMFL
. not used > 2.500E-01 ° m- * EMANA (1}
not used * 1.500E-01 ? --- * EMANA(2)
3 El 3
32 ? --- 3 --- * NPTS
L 1 * --- B -o- 3 LYMAX
Tt e s --- > KYMAX - B
Ifiiiifiifiiiﬁﬁiiiifﬁ:ififiiiiiiiiiiﬁfiiiiifififiiiiiﬁn

- G-104
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Summary : 116-N-3 DZ (Layer 3}

Contam1nated Zone Dzmensmons

Area:
" Thickness:

CoverlDépth:

t (years): O.

TDOSE{t}: - @

Mtz 0

tMaximun TDOSE(t):

[H

(=]

Sxr-90
i kadded
Total

0.000E+0D
0.000E+00
0. 000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0 _0DOE+OD
fiffEifis
o._060E+80

GOOE+CD

_080E+00

000ELD0

.5 year

21980.00 sguare meters
L7400 meters,
13,50 meters

11f26/2002 14 [
File: 11&-N-3 DB Layer 3.RAD

antlal Soil Concentrations; DC1fg

Am-241
Ce-50
CE-137
Eu-154
Eu-155
Ni-63

Pu-239

Pu-240
Sr-90

“Total Dose TDOSE(L) ;

14:18 Pa

6.070E03
7,170E-01
8.320E-02

ge- 13

1.620E-01

9.2908-02
8.120E+00
©8.310E-03
‘1. 990E-03

1.150E+01

mremjyr

Basic Radiaticn Dosa Limit = 47600E+00 mrem/yr

Total Mixture Sum M(t)

_l_DOUE+GD 3.000E+00
3.894E-02 1.117E-01
9.736E-03 2_792E-02

6.159E-01 mrem/yr at t

Fraction of Basi

7.600B+00 1:600E+01
‘2.536E-01 4.359E-01
6.341E-02 1.0%3E-01

= 41.82 f 0.08 years

4.200E+0%

1.540E-01

" I.B25E-0L

ose Limit Received at Tlme (t]

4.7QUE+0L 1. 3703+02‘
5.159E-01 6:116E-01 2. 076E-01- $.6698-93

CVP-2002-00002
Rev. ¢

3 /000B+02

H 189E 02 2 417E 03:

Total Dose Contributions TDGSE(i,p,t) for Individual Radionuclides (i) and Pathways {p)

0.0000
0.0080
0.0000
0.0000
0.0000

0.6000

Inhatation Radon

AARRRAARSASEARAL ARARARAARARZRRRR
mrem/yr fract. mrem/yr - ‘fract.
BEAAARAAL AREAAR ARARARARA ARRARR
0-000E+0C 0.0000- 0..0D00E+00 0.00600
0.D00E+0C C¢.0000 OQ.000E+CQ 0.0000
0.000E+QC 0.000C &.000E+C0 0.-0600
0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0800 {.000E+00-0_0000
0.000E+Q0 0.0000 0.000E+00 0-0000
0.000E+C0 0.0000 0-900E+00 0.0000
0.000E+80 0.0800 0.000E+00 0.0000
0.000E+00 €.0000 O©.0COE+00 0.0008
ITETTETLT TTTITT RIILIITIL TT1887T
0.000E+00 ¢.4000 0.000B+00 0.0000

As @rem/yr and Fraction of Total Dose At © = 4.1B2Ex01 years .

Water Independent Pathways (Inhalation excludes radon}
) ' Plant

8. 000E+00
0. CO0E+00
0.000E£00
0. 000E+00
0.D00E+00
0.000E+00
0.000E+08
J.000E+00
0.D00E+00
FIEfEfiFT
0.000E+00

C-165

¢.0000

0.0080

6.0000
©.0000
©.0000
¢.0000
0.0000
06.0000
0.0000
Ififis
0.0000

4.000E+00
0.00CE+00

IITITIIE]
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.6000

©.0000°

0.0000
0.0000
0.0000

IITFIL
0.0005

0.000E+C0
0.000B+00
0.000E+00
¢ . O00E+00

0.000E+00,

0.0G0E+00
0. 000E+00

. G.0C0E+0QO

¢.000E+00
IEITIITEL
0.000E+00

£.0000
©.0000
0.0000

6.0000

0-0009

1.0G0E+03
1.074E-05

2.686B-08

.0 .GO0E+00
"0:000E+00
0.000E+GO

0.000E+00

0.000E+00
_0.GBOEHGD
0. 00QE+00
0. O00E+00,
0.000E+C0
Tiriiifis
0.CO0EL00

0.008G
70080
9.0000
9.0000
£.0000
fLELEE
©.0000




CVP-2002-00002
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IRESRAD, Version &.1 T« Limit = 0.5 year 11/26/2002 14:18 Page. 14
Summary : 116-%¥-3 DZ (Layer 3} : . File: 116-N-3-DZ Layer 3.RAD

Total Dose Contributioms TDOSE(i,p, )  for. Ind}.vldual Radionuclides (i} and Pathways (p)
As mrem/yr and Fraction of Totdl Dose At t = 4, 182E+01 years

0 . Water Depe.ndent Pathways: o

o . ’ Water ) Fish Radon Meat Ml |
radio- AAMAAREAAAAAAAAL AARARARAAARAAAAL AARRNAAAAAAAAARL IARSRAARIAAAAAAL AAAAAAANRAAAARAA AARARAREASEALAZA
Wuclide " mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr  fract. mrem/yr fract.

Nuclide

EAARAAR BAAARARAA BARBAR AARRRARAR ARRARA AAARRAARA ARRARA iﬁﬁiﬁﬁﬁﬁﬁ ﬁﬂﬂiﬁi EARBARAAR ARAAAR ARARAAAAR ARARER
Bm-241  0.0QDE+(0 0.0000 ©.000E+00 0.0000 0.0CCE+00 0.C000 ©.000E+00 0.0000 0.0COE+00 0.0060 0.000E+00 0.0000 0,000E+00 0.0000
Co-6¢  0Q:0Q0E+00 0.0000. ¢.000E+00 0.0900 ©.000E¥G0 0.0000 O0.000E+00 0.0000 0.000E+00 0.00060 C_.000E+00 G.6000 -G.000E+O0 0.0000
Cs-137 0.000E+00 0.0000 ©.000E+0C 0.00C0 0.000E+00 0.000C G.0G0E+00 0.0000 0.0C0E+00 0.0000 0.000E:00 0.0000 0.000E+00 0.0008
Exf-154 0.000E+80 0.0000 0.000E+00 0.0G00 0.000E+00 8.0000 0.000E+00 0.0000 0.000E+00 0.0000 0/00CE+00 0.0060 0.000E+00 010000
Eu-155 - ¢.000E+00 ©¢.0000 ©.000E+00 0.0000 0.000E+00 0.0000 ..0.000B+00 0.0000 0.000E+00 0.0080 0.008Es00 0.0000 0.000E+00 0.0800
Ni-63  4.512E-04 6.0007 0.00DE+0D 0.006C 0.000E+00 0.0000. 0.000E+00 G.0000. 0.0O00E+00. 0-0000 0.000E+00 0.0000 4.512B-05 0.0007
Pu-239 2.843E-00 ¢.0000 ©.000E+00 0.0000 0.000E+Q0 0.0000 -0.000E+00_ 0.0000 0O.0Q0E+0G 0.0000 . 0.008E+00 0.0600 2.8438-09 0.0000
Pr-240 2.058E-08 0.0060 ©.000E+00 C.000C 0.000E+00 0.8000 0.000E+06 0.000¢ 0.000E+60 0.C000- 9:008E+D0 00000 2.0585-08 0.0000
Sr-80  6.155E-01 0.9993 -0.000E+00-C.000C = 0.000E+00 .0.0000. 9<000E+00 €.0000 . 0.000E+00 0.0000  0.000E+00 0.0000 6.155E-01 G.9993
TTIfTEE IITETLINE FLEITT  ITETIIET Ififf ffEEIifit CPIETIE DRIEEFIND IFFIST ITTEIRIET RITIRE  DETIETIST ffifis
Total  6.159E<01 1.0090  0.000E+00.0.0008. 0.000E+00 0.9600. 0.0GOEsB0 0.0000  0.000B+00 0.0000 0.COBE+00 0.0000 %.155E-01 1.0000
0*3um of all water independent and dependent pathways. ’ ) . " - . .

C-106




1RESRAD, Version 6.1 Te Limit = 0.5 year
fﬁ,.ﬁ\ Summary : 115-N-3 DZ (Layer 3)
AN

0

0 Groung Inhalatzon

Total Dose Contributions TDOSE(i,p,t) for-_Ihdiv:’.dua], Radiomclides {i} and

11/26/2002 14:18 Page 15

File: :16-N-3 DZ Layer 3.RAD

As mrem/yr and Fraction of Tetal Dose At .t

.'lfotai -Dose Coptributions TDOSE(L,D.t) -

_AAAAAAAAA

0.060E+00

Radoh

mrem/yr £rack.

.. 3,000E+00 0.0000 - ‘0:000E+00 0..0000
10:.006E+00 0.0000 9.000E+00 G.0000
6..000E+00 0.0000 -4.000E+00 -0.0000
L G.Q00E+00. 0.0000 - G.000E+00 000000
0.040E+G0 0.0000° 0.000E+00 0.0000
G:0C0E+QQ 0.0QﬁO ©..000E+00 0.0000
.6.QBOE+D0 0.8000  §.000E+00 0.85000

0-4000 ©.0GOE+00 G.G000Q

Q. 000E+00

020003+00 0.0000 -0.000E+00 0.0000

As mrem/yr and Fraction of Total Dose. At i

0:000E+00 -GmDOGEfﬂﬂ
Co-60 . 0.000E+00 0. .0 .060E200 0.0000
©g-137 0.000E+00 G.0000 . 9.000E+00 0.0000
Eu-154 -0+ 000E+00 -0.0000 " 9.000E+00:0.0000
EQ-155 0:000E+00 0.0000 - 0.000E+00: 00000
Ni-63 . G.000E+00 0:0000 . 0.000FE+D0 0:0000"
PU-239 - 0.000E+00: 0:0000. 0.000E+00.0.0000
Pu-240 0.000E+00 -6.0900 0.000E+00 0.0000
.8r-g90 ..0.000E+00 .0.0000.. 6.000E+00
2 i A U 0 0 A Tl 0
Total - 0.,000E+00 :0.0000 0.000E+00.8.0000
. Q .
0
o- Water . Fish
Radio-. -RARRAAARAARAAAAA - AARRRAAARSRARRAR
Wuclide mrem/vr fract. mrem/yr fract.
CRARRRAR-ARRAAARNA RARAAR - BARAAAARE. REARRE
Am-241° . 0.000E+00 0.0000 _ 0.000E+00-0.0000
Co-60  ©.000E+00 0.0000 - 0.000E+00 0.0800
Cs-137 ©£.000E+00-0.0000 0.000B+00 ©.0000
Eu-154 '0.Q00E+00 0.0000 0.000E+00 04000
© L Eus155  0.000E+00° 0.0000 -0.00QE+00: 00000
Hi-g8% . 0.000E+00 0.0000 : 6:000E+00 030000
Pu-239 - 0.000E+00 0.0000 0.G00E+DQ 0.0000:
Pu-240  0.0008+00. 0.0000. 0. 800E+00 0.9000
Sr-90. - -0_000E+00 0.0000 0.000E+U0° 0.0000.-
B A O e R 0
Tocal :0.000E+00:0.0000 .0.000E+00 0.0000:

0*Sum of a2ll water

independent and dependent

Water Dependent Pathways

: Radon o . Blant |
ALRRARARRRARARRE - AAARARRAREASNARE
mrem/yr fract. mrem/yr fract.
ARRAARARR ARAARA ARARRAARR AABARR
). 0.000E+00 0.0008 D 0C0E+00 §-0000
0.G00E+00 -0.0000 0.000E+00 00006
0. 000E+00 0.0000 0O.000E+00 00000
G.G00E+000.0000 0.000E+00 0.0000
'O;GUQE+00 5.0000 - 0.000E+00 0.0000. -
0..500E+00 0.0000 -0.000E+G0 0.000C
0.-000E+00 0.0000  0.G0OEL0D 0,0000
0.:000E+00 .0,.0000 -0.B00E+00 0.0000
0.800E+00 0.0000. 0.000E+08 0.0000
0 A N R s T A N
0.600E+00 /0. 0000 0.C0QE+00 0.0000
pathways .
€107

D.0C0E+00
9.080E+00
. 0.GC0E+00
. 0.000E+00
0..000E+00
0.0C0E+G0
.0 000E+00
0.000E+G0

0.0008+00

for: Individual Radicnuclides
0.000E+00 years

mremiye

Q. DOCE+C0
0. GOBELDO
‘0. BO0EH00
0. GO0E+00
0. GO0B+00
.0, G0EE+00
0.0008+00
0500000
0:Q00E+0O0
IIIIFIIfE

0. 000E+00

0.0C0E+C). years

Hater Independent Pathways (InhaTation exclindes radon})
. Plam:

C.0800
00000
0.0000
©.0000
00600
0.-0000
0.0G00
0.0000

0:0600
$EEE5E
£.0600.

{1} and

fract.
0.goog

0.8000
0.8000

-0.8000

0.8000
0.4000

0.0000

00000
6. 0000

IEITET
0. 0oao

CVP-2002-00002

Rev.

0

Pathways {p}

9 .000EH00. -
-0..000E+00 -0,

0 . COQE+R0

0.D00E+00

0 .G0QE+Q0

0.0 CO0E+00-
0.000E+00 -

0 .000E+00

0 :000E+00

FIEEIEFIT

9.000E+00

00000
i e
0.60600-

Pathways {p}

U.OODE+GQ

0. 008E00

0L 000E+08
0.000E+00

0.000E+00

J.000E+0G .

0. 000E+00
0. 000E+00
0. 000E+00

0.000E+00

o.aooq:

0.0000
0.0000

4.0000 -

0.0000

0:0000
0.0000
00000 -

G. 0000 -

) 0.000E+00.
- 0.0G0E+00
.-0..000E+00

:000E+00

", :0.000E+00
0.000E+00

0:0008+00

-0:0808+00

ILFITITIIL
0.000E+00

AARAAR
00000

0..0000
0.0000
0.0000
0. 0000
0.0000

10,0080

0.0000
00080
e mioic
0.0000

All Pathways* ._

0.000B:+00
0.0C0E+0D
0.000E+00
0.0008+00
QQ0EL00

000 0E+00

0. 0408+00
0./ 080E+00
0. obDE+uo

D.0UCE+00

6.0000
0.0000
0.0000
0.0060
0. 0000
0.0000

G.0000
0.0000

0.0000
iffzii
0.0000
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Summary : 116-N-3 DZ [Layer 3) File: 116-8-3.D2 Layer 3.RAD | : Lo

Total Dose Contributions TDOSE{i,p,t} for Tndividwal Radionuclides (i) #@nd Pathways (p)
Ag mrem/yr and Fraction of Total Dese At b = 1.C00E+00 years :
[+] . ) Water Independernt Pathways CIIﬂlala.tJ.on excludes radomn}

Eract,

n_v:rem/’yr
Peptely R EERaE mmrEmahms Emernh  Amimsekss Iipia S S 3 i

v AERARR CRAARARAARA AARAAA. -RRRRANARR AFHRAE - ARRRARRAR RAKERE
.G000 0:D0OE+00 0.0000 . 0 0COE+00 07000C - 0.000E+0C 0.0000 ' 0:000E<00 0.0000

£ ract. mrem/ yT

AARRARARA”

mrem/yr fract. ~mremfyr  fract.. mrem/yr fract.

mrem/yr

Am-241 0.000E+00-0.0000 ~.0.0C0E+00 0.0000° 0.000E+00 O

Co-60 - 0.000E+0C 0.0000-0.000E+00 0.0000 O.000E+00 0,0000. 0.0008+00 C.0000 "0.0C0E+(0 0.0000 O.0G0E+30 0.0000." 0.G00E+00 0.0000

Cs-137 0.000E+00 /0000 ~-0.Q0CE+00 '0~.0000 '0,000E+0C 0.6000 0.000E+00 06.0000 0.000E+00 0.0000 "0.000E+00 00000 '0.000E<00 0.0000C

Eu-154 ~0.000E+00 0.0000 - 0.0B0E+00 0.0000 0.000E+00 0.5000 -0.000E+00 0:00G0 0.0C0B100 0.G000 . 0.000E+00 0.0000 - 0.G00E:00° (. 0000

Eu-155 0.000E+00.06.0000  0,000E+00 0080 0.CU0E+0D 0, 0000 BO0EH00 T.0600 0.600E+00 0.000b . 0.600E+00 . 0:06BO© 0. 000B00 0. 0060
0.0COE+00 010000 0. G00E+00 0.0000 0.000E+00 0.0000 0.0UDE+CO 0.0000 0:C00E+G0 0.0000- 0.900F+00 G.0000

Pu-23%  0.000E+00 0:0000 - 0.0C0E+D0 '0.0000. 0.000E+00 0.0000. 0.000E+00 ¢.0000 ~ C.GCOE+00 0.0000. 0.CGOE#00° 0.0000° 0:0G0E+00 '6.0000
‘Bu-249 0.000E+00 'C.0000° 0.000E+00 ©.0080  0,900E+00 0.0000 " 0.000E+00 0.0000  0.000E+C0 00000 O.C00E+00 0.0G00 0.000F+00 ©.0000
Sr-90 ~ 0.000E+00 0.0000 '0.000E+0Q0'0.0000° 0.000E+CH 0.0000 -0.000E+00 (.0000 0.000E+00 0.008C * 0.C00E+0D 0.0GO0 ‘0.0CO0R#00 &,0000
TEEEEEF FEEETET fEF1FF 0 PFITE0FE LRLD4D FITERICRT €ITE11 REITITILLT I2I08% 'TEOTFE8f FifTif I1D8F1%91 ITf8ff 1PfRfFres Tritee
Total +0.000E+0C-0.0000 0.000E+00:0.0080- 0,000E+00 00000 0.0008+00 ¢.0000 0,000E+C0 0.C000  0ICGOGE+00 -0.0000° “D.OGOE+00 ¢.0000

0
G .
Ni-63  0.000E+0C ©.0000
0
[

a

- Total ‘Dose Cont;ibutions'TDOSEbi,p,t)-for.Individual Radiomuclides (i) and Pathways -(p)
As wrem/yr and Fraction-of Total Dose At t = 1.000E+00 years :
Water Depardent. Pathways

Radon : Plant All Pathways*

NWuclide wmrem/yr fract. ~—-mrem/yr Eract. . mrem/yr fLrast. mrem/yr, fract. ‘mrem/yr’ fract,
RAARAAR ARRAAARAA ARRARK - AARRARARR ARARRA- BARRREEAR EEARAR ARRRARRAA AARARA - L ) P ARARRARAA RERRER
Am 241 0.0SCE+00 0.0000- 0.000E+00 G.0000 0.000E+00 0.5000 0.000E+00 0.00G0 C.0GCE+60 0.6000° 0.900E+0¢ 0.0000- 0.00CE+80:0.0000
0.000E+0D 0.0000 0.000E+00 G.0000 0.C00E+0Q 0.9000  0.000E+00 0.0800  C.000E+00 0-0000 0.000E¥00.6.0000 .0.000E+00 0.0000
G.080E+GD 0.9G00 0O.00UEHCC 0.0000 0,000E+00 0.0060 O.000E+00 0.0000  C.000E+00 0.9000 LA00E+00 (G.0000  CG.000E+G( . 0. 0000
Eu-154 *.G.000E400 0.0000 0.GC0E+00 0.0000 ~0.000E+00 0,0000  0.000E+00 0:0000 0. 000E+00 0.8000 LOCOE+00 §_0000° ©.00CE+00 0.C000
£.000E+00 0.00600 0.CGCOE+00 0.0000 . 0.000E+00 O,.0000° 0,000E+00 -0.0000 0.C0CE+00 0.0000 0.000E+00.06.0000 C.000E+00 0.0000
L 0 [ [
0 o o
o [ 0

L440E-05 0.0002 O_00DE+00-0.0000  0:C00E+00 0.0000 -0.000E+00 ©.0000 LO0CE+00°0.00060 LO00E+00 §.0000 1.440E-05 0.00D04
Pu-239 .1.671E-1Z 0.0000 0.000E+00 £.0000 -0.000E+00 0.0000 0.000E+00 0.00C0 YO00E+00 0.0000 LODOE+00 £.0000° 1.671E-12 0.0000
‘Pu-240  1.212E-11 0.0000 O.000E+00 0.0000 Q.C0GE+0Q 0.0C00 -0.0C0E+00 50000 SGO0E+00 0:0000 . 0.O000E+00 G.0000. 1.212E-11 0.0000

3 8.6596 0.000E+00 0.0000 0.C00B+00 0.0GC00 0.000B+00 0.0000 '0,.000B+00 0.9000 0.000E+00 £.0000 3.853E-02 0.9996
TFITITF DFIIE1I17 ITIETF CERTLETICT PEfTET  DTTLFTIff fTfff1 fI1ffiffts fi1f1f <fTrffifif FItrsfr . fITIIIrL: ﬁﬁil ITETIRITE 2RT1%%
Total 3.8%4E-02 1.0000 O.Q00E+G0 0.0000 O.000E+00 0-.-0000 0.Q00E+C0 " 5.0000 "C.000E+00°0.0000 - §.0C0E+00 6.0050° 3.894E-02 1.0000
0*Sum of all water independent and dependent pathways. : : : R : L B

Qoo oo o
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Summary : 116-N-3 BZ (Layer 3) File: 116-N-3 DZ Layér 3.RAD

Total Dose Contributicns TDOSE(#,p,t) for Individual Radiomiclideés (i) and Pathways {p}
. As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years

0 Water Independent Pathwa.ys (Tnha.latlon excludes radon)
o " Grownd | : Inhalation ..y . Plant Milk Soil
Radio- ARARAREZAARNANAN - ARSARRRAAREAREAA "éifﬁiﬁﬁiiﬁﬁﬁfﬁﬁﬁ s AR
Nuclide m:em,u’yr Eract. mrem/yr -fract- mrem/yr fract. mrem/yr fract. ‘wrém/yr. fract.
Rl prrpen immssnbme Trmmas . Mer o EiiEs RERSEEK . RERERREEE SREEAS - EERCREEEE RRRESE immmmeime . mmessn pepga i i

Am-221 O 000E+00 ¢.0000 ' 0.00CE+00 0.0000 0.000E+D0 0.0000 - 0.000E+00 0.0000 0.000E+00
Co-60. . .000E+G0 0.0000 ~0.000E+00. ©'-0000 0_0OOE+00 0:0000 0-0DUSE+00 §.0000 0.000E+00 " 00CUE+00 0.0000 0.000E+0C 0.0000
Ce-137 - 0.000E+00 6.0000 - 0,.0008+00° ¢.0000 0.Q0CE+00 0.0000 '0.000E+G0 0.0000 '0.0T0E+00 0.000E+00 '0.000C 0.000E+D0 ‘0.0000
Eu-154 ¢L000E+00 §.0000 ° 0:000E+00 ©.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000EH00 0.0000  0.000E+00° 6.0000 " .0.000E+0C 0.0000
Bu-155 ' 0.000E+00 £.0000 0.000E+D0 0.0009 ©8.00CE+00 0.0000 0.00DE+00 0.0000 0.0CUB+00.0.0800 0.000E+00' ¢.0G00  0.000E+00.:0.0000
Ni-63 _ 0.000BE+08 6 6000 - 0.000E+00. 0.0000. §.00CE+00 020006 §:000E+00:0.0000 .0.000B+00°0.0000 (.Q00EF00 £.0000 . 0-000B+00 0.0000
w239 0.000E+(0 ©.0000 0.000E+00 0.0000 - ©.00CE+C0 0.0008 0.000400:0:0000 0.0COE+00 0.0060 0.000E+00 C.0000 - 0.000E+06 0.0000
Du-240 | 0.000E+00 0.0000 . G.0DO0E+00 0.00G0 ©6.000E:+CO 0.0008 0.0G0E+00 0.0000 0.000E+00 0.0000° '0.C00E+00: 6.0000 0.000E+00 0.0000
‘Sr-90° (000400 0.0000 -0 0COE{00 0.G0GG  ©.000E+00 0.0000 - C.000E+0C 0.0000. .0.000E+00 0.0000 ©.C00E+00 G.0000" '0.000E+00 0, 0000
FEERETE LETTIETED TIETT  I$ITIITEE FIDESE TEiEFE7E1 {19911 ITFTEIEIT 27ETFF  LIIEILITT ITRFIZ RIFTTLEIT PITITE - PILITILTI RIILSI
‘Total  0L000E{00 0.000C G.0C0E+00 0.C00C G.DUOE+0 0:0000 G:000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.000¢ 0.000E+00 0.0000°
0

.D.OQOE}OO_QLOGDD“:0.000E+DO'0.5060

Total Dose. Contributions TDOSE(i,p,t) for Individual Radidnuckides (i} and Pathways (o}
As mrem/yr and Fraction of Total Dosé’ At £ = 3.000E+00 years : .
Water Dependent’ Pathways . '
[ E | Water o Fish - Radon . Plant - Meat - - Milk | ‘o All Pat:hways*

o

0. 000E+00 4.0000° 0. GOOESOF 0.00C0 VO.GB_UEH‘JO' 0.00%0 : 0.000E+00 6.0000 0.000E=00 &, : O.C'DOE-?-OO"O.O'E!_[_}VO 0.000E+00 0. 0000
0. 00CE+00 0.0000 0:600E+QC 00000 -0.0COE+00 0.0000  0,000E+00 ©.9000 0.000E+00° 0. 400E+00 0. 0000 O, OOGE-:-DCI 0:0006
0.000UE+00 0.0000 - D:000E40C 0.0000 . 0.000E+00 0.0000 ' 0,000E+00 0:0000 0.000E+00.0,0000 0.C00E+00 0.0000 ¢, 00CE+00 00000

Bu-154 0.000E+80 0.0800 "0.000E=00 0.0000. - 0,000E+00-¢:0000 0.000E+00 0.0000 - 0.C00E+00 £.0000 O0- OOOE+00 0.000e ¢.000E+00 0.0000
o
4
1
1

Cs-137
(Eu-155 0.000E+00-0.0600 0.000E+00 0.0000 ©,000E+00 010000 - 0.000E+00° §.0000 "0,.000E+00 0.0000 0:C00E+0D-0.0000 ©0-000E+00-0.0000
Ni-63 279E~G5 ©.0004 0.000E+00 0.00G0 -0.000E+00 0.0000% 0.000E+00 0.0000 O.C00E+00 0:0000 -0.000E:00 0.0000 4.2759E-05 O.0004
Pii-229 © 1.567E-11 0.000¢ ‘0.000E+00 0.0000 ©0.G00E+00.6.0000 - 0.000E+00 0:0800 -0:00CE+00:0.0800 0.000E+00 0.08C0 1.507E-11:0.0800
Pu-240 * 1.0938-10 '0.0000 0.000E400 0.0000 -0.000E+00 0.0000 0.00DE+00 G.0000 0.GQOE00 C.0600 0.00QE+00 0:0000 1.033E-10 .0;6000
Sr-90 . 1.116E-01 0:3995 0.000E+00 0.0000 - 0.GD0E+0Q : 0000 '1.116E-01 0.9956
S o kgl s U e i o o O i T ITTETEIIE IR FIETETE T ITIEfEI5F 111231
Total - 1.117E-01 1.0000 ' OL000E+00 $.0000 'D.C00E+08 0.0GCO 0.000E+00 0.0000 0:C00E:00 0.0000 O.CO0E+00 0.Q000 " I:117E-01 1.0000
g*Sum of ail water independent and dependent pathiways. ’ TN : o ’
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Summary := 116-N-3 DZ (Layer 3} : File: 116-N-3 DZ Layer 3-RAD

Total Dose Contributions _TDOSE(1,p,t} for Individual Radionuclides (i} and Pathways (p) |
As mrem/yr. and Fraction of Total Dose At t = 7.600E+00. years

o . Water Independant Pathways (Inhalatlon excludes radon)

[} I Gremnd Tati Lz

Radio- . ARARAARAARARAARE FALLAAANIA " AARAAR AL - AAAN : RAR ML . : AAL ;
Nucl:.de wrem/yr fract, 4 Eract. - : - . .mrem/yr  fract.

0.000E+09.0.0000 " 0. 000E+00 6.0000 . 0°.000E+00 0.0000 0.000E+D0.0.0000 0.000E+00 0,0000  0.000E+00 09000 . 0.000E+00 0.0000
0.000E+00 8.0000 0.0Q0E+00 9.0000 ~0,000E+00 0.0000 = (.000E+00 0.000C. 0.G00E+00 0.0000. 0,000E+00 0.0000 0.000F+00 0.0000
0.000E+00 0.0000. 0.000E+00 ¢.0000 . 0.G00E+00 0.0000 0.0GOE+00 0.0000° 0.000E+00 0.0000 0:C00E+00 0.0800 - 0.0G0B+00 0,000
0.000E+00'0.0000. '0.000E+00 $.0000 -0,000E+00 0.0000 = G.000E+00 §,0000. 0.CO0E+00 0.0000 0.COOE+00 0.0000 0,000E+0C 0.0000 .

[0.0008£00 0.0000 3. 0O0BL00 350000 . 0.000E+00 00000 ©000E+00 00000 | 0.000E+00 0.0000 ©.000E+E0 0.0000 - 0.000F+00 00000
0.400E+00 6.0000 -0.000E+00 0.0000 0.000E+00 0.0000.  0.0008+00 0.0000 ;0.000E+00 0.0000 0.000E+00 .0.00080  0.000E+00 0.0000
0.000E+0C 9.0000 - 0.000E+00 9.0000  0.060E+00 0.0000 0.000E+GD 0.0000  0.0C0E+00 0,0000 - 0.000E+00 G.0000 .C.000E+00 0.0000
0.000E+00 0.0000 0.0C0E+00 0.0000 0.000E+00 -0.C000 . 8.000E+00 0.0000 G.O00EL00 0.0000 . 0.0008+00 0.0000 . G.000E+00 0.0000
©.0.000E+00 0 000E+00 0,0000 ~0.0C0E+00 0.0006. 0.000E+00 0.0000 .0.00O0E+(0 0.0000 0.000E+00 -0.0000 0.000E+00 0.0000

BEIffifiT TTIfE IETTEEIT 11111 TI2ifEfif PREE3f LEEEEEIFF LITLLE IFTITINLE IITIRT - TRITTEIff fififs
0.9008+08 0.0000 .0.00CE+00 0.0000 . 0.000E+80 0.0000 . 0.000E+00 0.0000 0.0G00E+00 0.0000 - 0.000B+00 0.006C .8.000E+00 0.0000

Total Dose Contributions TDOSE({i,p,t} for Individual Radionuclides {i) .and Pathways (p)
As mrem/yr and Fraction of Total Dose At T = 7.6Q00E+00 years :

] Water Dependent Pathways _ -
0... _Water . Fish - - . . Radon Plant Meat . Milk . All Pathways*

Radio- -ARABARAARARARAAR ASARARARRAAAAARA ARARAARARAAARARS - MARARRARERARRAAR AAAAARAARARKAZAS | AARRARABARAANARA . AAAARRAAAARARALA
Nuclide n‘rrem,fyr fract. wrém/yr Erackg. m.rem/yr fract.- mrem,fyr fract. mrem/yr fract . mrem/yr fract. mrem/yr Eract.
»»»»»»» 4 EEZERE EEfEESLLE ELSSis  smmpniies znssnn nsmissiis REEEme gl sEise FEEEis  SHRLREIRR EREEea

Am-241  6.000E400 0.G0G0 0.000E+<00 0.0000 0. 000E+0C (.0000 0. aoos+00-oioaoo n;oonm+oo 0.0080  0.000E+00 0.0000 0.C00E+00 0.0000
'Co-50°  0.00BE+00 0.0000 0.000F+00 0.0009 0.000E+06-0.0000  0.000E+00 £.000C  0.000E+00 .0.0000 0.000E+00 0.0000 0.000E+0C 0.0000
Cs-137 . 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00.G.0000 0,000E+00.0.0060 0.000E+00 .0.0000 0.000E+00 0,0000 0,060E+00 i0.0000
Eu-154 . 0.000E+00 0.0000 - 0.000E:00 §.0000 0.000E+00 0.0000 .0.000E+00 ©.0000 0.000E+00 0.0000 -0.000E+00 0.3000 0.0C00E+00.0.0000
Eu-155  0.000E+00 0:0000 0.009E:00 0.0000. 0.000E+00 0.0000 - 0.000E+00 §.0000. 0.000E+00 ©0.0000  0;C00E+00 0.0000 .0.0G0E+00 0.0000
Ni-63 . 1.050E-04 0.0004 .9.000E+00 0.0000 0.000E00 0.00C0 - 0.0C0E+00-0.000C 0.000E+00 0.0000 0.000E+00 0.0600 -1.050E-04 0.0004&
Pu-236 9.648E-11 0.000C 0.000E:00 0.0000 0.C00E+00 0.0000. 0.Q00E+00 0.0000 -0.CO0E+00 0.0000 0:000E+00 0.0600 5_648E-11 0.0000
PU-240  6.994E-10 0.0000 0.000E+00 0.0000 ,0.C00E+0Q 0.0000 .0.000E+00 ©.0000 0.0QOE+00 90,0000 0,000E+00 0.6000 -6.994E-10 0.0000
5r-90, . 2,535E-01 0.9596 0.COO0E+00 0.0C00 0.000E+00 0.000C 0.000E+00 0.0000 0-000E+0C 0.0000 2.5358-01 0.5996
TIf3IITT ITIITEALL FOIFEF TILTITRIT FII71F O 0 i 0 0 e e o e 6 1 ITFEFTIIT PIfIfE  RTRILILS C bk g
Total . 2.536E-01 1.000¢ 0.CO0E+00 0.0000 .0.000E+00 0.000G6 C.0GODE+00 0.000¢ 0.CCOE+00 0.6000 0.000E+00 0.0000 2.536E-01 1.0000
0*Sum of all water independent and dependent pathways. ’ . .

)
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r 116-N-3 DZ {Layer 3}

‘Total Dose Contributiors TOOSE(i,p,t} for Individual Radionuclidég (i) and

mrem/yr fiactr

o.oopE+no' .
0.000E+00 0.
0..GOBE+0D
0-0O0E+0D
0. 000E*00
0.000E+00
0.008E+00. -
0.0D0E+00
0.00GE+Q0
i e o ol
.00CE+C0 0.0000

_mrem/yr .

0. 0B0E00"
" 0..300E+0D
0 :GOOEL00
© 0.0D0E+00
" 0,000E+00
0.000E+00,
GL00OE+00.
0. CO0E+G0-
T 0 000BF
CTEIEIII

oioouz;oo

¥.5 year

11/286/2002
File: 116-N-3DZ Layer 3.RRD

ta:18 Page 19

As. mrem/vr And Fraction of Total Dose At t

= 1_600B+01 vears

Water Independent Pathways (Inhalatlon ‘excludes radon)
JImhalation

0.0080

0.0000

2.0000

9.0060
8.0000

0.0900

G.0000

Radon

0.BO0EL00

U 00 0E00

0. 000E+00
0. 0U0E:00
0.000E+00
0. 000E+00

" GJO00CE+GO
‘0.0GOE+DO

0. 000E+00-

SITETIEIIRT

0-.0C0E+00

0.00003
0.0000

0.0000

0.6000 -

0.5000

0.6000 -
06000

0.0000
0.000¢

0.0000

Total Dbse Cbntrlhutlons TDOSE(i,p, b)Y
R mrem/yr and Fraction of Total Dose At t
‘Water Dependént Pathways
Pilant

Radon

_Flant

0.006E+00
L8 00CE+00
8. 006E+00
0. DOUE+00
0. 00CE+00
0.0G0E+00
0.000B+00
0. 000E+00
0.000B+00
TiiriTiis
0.000E+00

for Individeal Radaenuclides {1} "and
1_600E+01 ‘'years

0. 0006
Q-0000

2.0000

90000

0-0000

0.0000
0-0000.
4.0000

©.0000

Meat

0.000E+00
0. C00E+00
07 000E+G0
. G.000E+0T.
o .000E+00
0.000E+D0
0.000E+00
9. 000E+00
' B:000E+00
tfEfffiit
0.000E+00

”-n.oaus+uo'
'0.000E+00

8. 000E+00

COIOG0E+00
. '0.0B0E+00
-IIIIIIIII

CVP-2002-00002

Rev. 0

Pathways (p)

mTem/ YT -

0.000E+00
0_DUOE+0D

0 0GOE+00
G:Q00E+00

0.00600
0.Go00
0.0000

o DDUE+UQ 0:0000

pathways {p)

00000 .
00000
0.0900 -

Giposa

mxem/yr
0. GODE+00
0 :000E+GO
0.. GOOE+00
0.600E+00

0. GOOE+0U
0.800E+00
0.000E£00

0.000E+00
0. 000E+00

0_0QOEL00

fract-

0.0000
0.0000
6.0600
©.0000
0500060
£.0000
0.0060
£.0000
0. 0600

G.Q000

All Pathways*

Pu-2440
; 8r-90
TIIRIILET
Total

0*Sum of

03 000E+00 0.0000
0. QOUE+00:
0.0G00E+00
0..000E+00.
0..0O0E+00
2.081E-04
4.243%E-10 0.0000
3.p7YE-09
4.367E-01

0.5995
Frifiz
4£:369E-01 1.0000

all water

¢ L0G0E+00
0.000E+DD
‘0. 080E+00; |
C.0CO0E+00" 0
D.000E+00
C-0COE+D0

0.000E+00

0. 000E+00 "
'0 000E+00

0. 800E+00"
independent and dependeat pathways.

0.0000

0.000E+00

0. CO0E+00

0. GO0E+00:

0. 000E+00

- 0.000E+00

0. 000E+00

- 0. 000E+00
0. 000E+08

. 000E+00

IIFIILITY
0.000E+0G

0:000E+00

0.D00E+0D
0.000E+00
0.0D0E+00

0.000E+0D

0.000E500

CQE00OEL0T 1040

0.000E+00

[ 000E4OQ” -

3. 000E+00

C-111

©.000E+00 -

T DLO00E+00 ]

0.000E+H0D
0.000E+B0
0.000E+00

0.0000
020000
0-:0000
0. 000F+00 0.0000
0.900E+L0
0.DORE+0D

0.000E+CO 0 GDOO

0. G00E=00
“0.600E+00

020000
0.pgod -
- 0.000E+00 ¢

0 .000E+0G 0.0000

-0.0000
20000
.0000

0. G00E+GD

0.000E+0C "
0.0000
L 0.6000
-0.0080
L0000
1fiiis
‘¢.e000

0.QO00E+00 -

8.0000..

0. GOUE+00

©..0UBE+00
¢.DOGE+00
£.006E+00
00002400
2.0B1E-02
1.2498-10
3.0798-09

FIITLEILT
4.3€9E-01

g.8995

Iffiit
1.0000
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Summary : 116-N-3 DE (Layer 3) - File: 116-N-3 D7 Layer 3.RAD

-Total Dose Contributiens TDOSE{i,p,t} for Individual Radionuelides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At.t = 4.2008+01 years

o} . _Water Independent Pathways .(Inhalation excludes radon) ., .

E:} ] Ground” ) ‘Tnialation Radol Plant . Mitk : Soil
Radio- AAARAAARARARAAAR - ARAAAARRARRARAAR AARARAAAARARAARR ARRARRARAARBZARE - ARRARAAARAAARAAK
Nuclide mrem/yr fract. mrem/yr fract. i mrem/yr. fract. . mrem/yr fract. | mwrem/yr fract.
................  SRARAE C RANGAARAA ARREZE SRAARRARA AAAGRA % AARRAARAR RARRAL RARAAREZRE RERES

Am-241". 6.000E400 0-,0000. .0.00CE+50 0.0000  (.000E+0C 0,0000  0,900E+0C 0.0000- ©0.000E+00" 0.0006- 0.000E+0C 0.6000 ©§.000E+00 0.0000
.Co-6¢ . 0:000E+00 0.0060" 0.000E+J0 0.0000  C:000E+00 0.0000. 9.000E+0% 0.0000 ° §.000E+00- 0.0000 :.0.000E+00. 0.0000 - B.000E+00 0.0000
Cs-137. G-000E+00 0.0060 0.008E+00 .0.0000 0:000E100 G.,0000- 0,0C0E+00 0.0080 0.000E+00 ,0.0000 0-.000E+00-0.9C00 ¢.000E+04..0.0000
Eu-154  0.0C0E+00 0.0000. 0.000E+DC 0.0000. 0.000E+00 0.0000 0.0C0E+00 0.0000 0.000E+00 0.0000 - 0.000E+00 0.0000 0.-000E+09. 6.0000
Eu-188 .0.Q00E+00 0.0800 0.000Ex(R 0.0000 §.000E+00. 0:0000 0.000E+00 0.0000° .0.0008+00. L0000 . 0. 000E+00 50000 0., 000E+00H G2 0000
Ni-€3 ;| ¢.000E+C0 0.0000 ©0.000E+0C 0.000¢ 0:D00E+00 0.0000 . 0,000E+00 ¢.0000 0.000E+00: 0.0000 0.000E+00 .0.0060 0. QC0E+00 0.0400
Pu-235  0.000Ex00 0.0000 ;0,C00E+0G. 0,000 0.000E+00 0,0000 - B.0G0E+00 0.0000  (.090E+00-G.0000 0.GOOE+00.G.0900 : 0.0COE+00 00000
'Pu-240 - 0.000E+00 0.5000 0.000E+0¢ 0.0000 -, 0.000E£00 0: 0000 0.00Q0E+00 00000 0.000E+00: 0.0000 0.000E+00 G.0005 : 0. 0COE+G0 . 0.0000
Sr-50 - 0.000E+00 0.0000 - 0.000E+09. 0.9000 - 0.GO0E+00 0,C000 0.000E+00 0.0000  0.000E+00.0,0000 0.000E+00. 60000 . 0.000E+00 o.0000
ITFETIT $1399298 I113T ZITRTITGT PIT080 IIfRTFEff FR923% fITTF8% P9%8f FRETFPLI% TL1I8% TIIffffes ITETET - IETITEAIL fITIfF
Total 0.000E+00 §.0000 0.000E+00 0.0000 -0.000E+00-0,6000 .0,000E+00 0.0000 * 0.000E+00- 00000 . 0.0C0E+G0 0.0000. 0., 006E+00 0: 0000

5

o Total bose Contributions TDOSE(i,p,t} fer Individual Radiocnuclides {i) and Pathways {p)
- As mrem/yr and Fraction of Total Dose At t = 4.200E+01 years

[V . ' ’ Water Dependent Pathways :

0 Water Pish Radon - . .. Plant .

Radio- 'AAAAAPW ¥ : . AAAADARRARRAAARG  ARARRAAAARRARAAN AAARRBARRRARARAK
Kuclide  mrem/yr fract. . mrem/yr £ract. wmrem/yr fract.
SrpshREAR ShMies  krromehes

‘wrem/vr fract. ‘mrem/yr fract. - mremf{yr Efract.
oo YE  trash. Trem/yr

-00B0 O0.DOCE+00-0.00G0. 0.00CE+00 9.0000 C.0C0E+00
L0000 0.000E+D0 0.000¢- 0.000E+00 5.0000 : C.CL0E+00. 0.
.0000 0.000E+00 0.0000.° 9.000E+Q0 0.0000 . 0.000E+00
0000 . 0.00QE+0C. 0.0008: 0.000E+00 0.0000 D.UODB#DQ
000G OQ.C0QE+00 0.0000. 4.000E+00: 0.0000 90.000E:00
G007 .. 0.CO0E+0C .0.0000 0.00QE+00 0.00090  -0.000E+00
G000 0.000E+00 0:6000. 0.000E+00Q 0.0000 ‘0.000E+CO
0003 0.0500E+00 §.8000 0.C00E+00 0.8000 ,0.000E+80
Sr~-20 0.000B+00 G.0000 0.000E+00 0.0000 - O, GOOE+DC

ffffiit [ CITTETTIER fRTRfT PTETIRIET fRiifi ITTffREiE TITEITILT FITEIT. ITRELEILT: $9417F TITFITITL £8TITT
Total - 6.155E-01:1.0000 0.00DE+00 0.9000 0:.000R+00 5.0000  0.C00E£00 0.06000) 0.0C0E+00 G.3000 0.00CE+00/ 00000 . §.159E-01 1.00080
o*Sum of all water independent and dependent pathways. N ” : . R PR

Am-241  Q.000E+00
Co-60 . 0.G0DE+00
C5-137 0. 000E+00
B2-164. 0.000E+00
M2-155, .0 000E+00 -
Ni-63 = 4.525B-04
Du-239 2.8578-09
Pu-240 . 2.075E-03

0:0008+00. 0.0000 - 0.000E+00: 0.0000 ©.900E+00 0.0000
©.000E+00 .6:0000, ° D.0DOE+00" 0.0000  0.0C0E+C0 00000
9, 000E+00, 0.0B00 : D.000E+00. ¢.0000; 0.000EAC0 0.0000
0.000E£00 0:0800 0.D00E+00 0.00006 0.00CE+00 0.0000
0.000E+00, 0.00060 - C.0GOE+00: 020000 0.000E+00. 0L G000
0.000E+00 0.0000 0. 000E+00 0.0000 4.525E-04 0.C0O7
0.C0UE+0C 0.0000 ©.000E+00 0.0000 2.867E-09 0.0600
0.COOE+0C 0,0000 G.OQ0E+00° 0.0000. 2.075E-08. 0.0000
0.000E+0G- 0.0000  &.0008+00; 00000 - 6,165E-01 0.9993
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fy""\ Summary = 116-N-3 D2 (Layer 3) . File: 116-N-3 DZ Layer 3.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual ‘Radicdmiclides {i} -and Pathways (p)
" As mreém/yr and Fraction of Total Dose At & = 4.700E+01 years

[ . Water Independent Pathways (Inhalation exciudes radon}
o ' Ground Imhalation Radon ’ | .Plamt C . Meat
Radio- AAARRARAARARAARL FASARAAARARARARA - ARRARRARSAKRARAA ARAAARRBAARAARAR ARRRBARRAARRARAR" AA AAR SARAA ,
_Nuclide - mrem/yr fragt. - mrem/yr fract. mrem/yy fract. T mrem/yr fract:. - mrem/yr Eract, miteh/yr ~fract. .mrém/yr - frackt.
------ A% AREARAAAA AARAAA AARARAARA AARRAA AARSASAAA. ARARZA " RARARAAAL ARARAA AARAAARAL ARAARA ARARARERA RAARRX  ARAMALRAL ARRRAR

Bm-241 - 0L000E+00 O.000C - §.000E+06 0.0080 0.000EX00 0.8000 ~0.00CE#00 0.0060 ° 0.000E+00 0,0000  0:000E+00 0.0000 - 0.080E+00 0.0000
Co-60 - 0.080E+00 0.0000 0.000E+00" 0,000 0.000E+00 0.0000 '0.000E:100. 6.0000 " 0.000E+G0 00000 0:G00E£00° 0.0050 ~0.000E+00 0.0000
C5-137 0.0COE+00 0.0000 - 0.000E+0G70:0060° 0:000E+00- 00000 §.000F+00 0000 0.000E+00° 050000 0.000E+00 °0.0000 '0.000E+00 0.0000
‘Fu-154  0.000E00,0.0000 - 0.CGUE+(0 0.0000 0.000E+00 0.0006 ~0.000E+00 (000G - 0.000E+0C 0/0000 O.GDOE+O0 C:@008 "0:000E+I0 0.0000
Fui155 0.Q80E+00 0.0060 0.0GO0E+00-0:0000 -0.008E+00 0:0008 ' ©0.000E+D0 G.0000 - 0.G00E+00 0.00007-0.C00E+00 0.0000 O.000E+0¢ 0.0000
MNi-53 0LGO0E»08 0.G0C0  '0.000E+00° 0.0000  0:000E:00 0.0000. ° CLO00E+00 ©.00600 ~ 0.000E+0¢ 0.0000 0.000B:00°0.0008 -0.600E+0C 0.0060
Pu-239 0.000E+08 0.0000 0.000E+00 “ gUB0OE+00 0:0000° 0:000E+D0 C.0600 O0.000E+00 08000  0/000E:00 I.0000. 0.G00E+00 0.0000
Pu-240  0.00QE£00 ° 0. 0D0E+0 0. 000E+00 00000 “C.0G0E+D0 T.0000 . (.000E+00-0.0000 0.000E+00. 0.0080. “0.000E+0G 0.0000
; i " 0.000E+00 0.0000  0.000E+00 ©.0000 0.000E+00 0.0000- 0.000E<00 -0-0000° O.00UE+0C 0,.0000

FEFTEIEEE FEFTIT SITTLE6ET TELTEL ITTITIESL IR4EIT - TITIIRELY £1IFIT IFIFTII0% TIRiif
Total | 0.000F+00 000000 0.G00E+00-0.0006 - 0.000E+00 §.0000 0:000E+Q0 0.0000 - 0.000E+00 0.0006- -0 000E¥00 "6.0000- 0 :000E+6¢ 0.0000

0 . .
Total Dose Contributions TBOSE(i,p,t:'} for Individual Radionuclides i} and Pathways (p):
) A mrem/yr and Fraction 6f Total Dose At £ = 4.700E+01 years =
o ) ‘Water Dependent Psthways : .
o] o ) : Radon N Plant ¢ ¢ Meat, s oo wMilk. .. 7 All Pathways¥
radio- AALRARAARAARAAAR & ARARRARARRASAARA  ARARAAARFARAGARA AARAARRARRARAAAR  ARRAAAAAARRAARRR ARARRAARRAARRARR - RRARAAZAKARARARR
Nucl:l.de CmEem/yr - fract. - mrem/yr fract. ~mrem/yr Efract. mrem/yr - fract. mrem/yr  fract. ‘mrem/yr. fradt. . mreém/yr £ract.

(AARARA CARARRARRA BARAAA AARARAAAN ARAARA - ARRARAARA ARARARX . ARRRAARRA ARNRAR  ARRRARARK ARARAR
‘Am-241  0.000E+00 0.0600 .0.000E+00 0.0000" ©I000E+C0-0.0000. 0.000E+00 0.0000 G.000E+0D0 0.0000 '6.000E+00 0.0000 0.00GE+0D 0.0000C
Co-50  0.0DOE£00 0.0060 - G.090E+00 0,0000 0.060E+00° 0.0000  0.000E+00°¢, 0000  C.000E+00 0.0000 - 0.00DE+00 0.0008 ~0000E500 0.0000
¢E-137  0000E+007 010000 | 0L0ODE+00.9.6000 - 0.080E+00 0.0000; -0.000E+00 :7.0000 - 0.000E+00 (.0060" C.OGDE+CO 0.0000 C.000E+20°0.0000
Eu-154  0.Q00E+00" 0,.0000 0:000E+00° 0.0000 0.000EF00. 0:8000 & 0.D00E+00 0:0000 ©.00OF+00 ©.D00O° C.O000E+CC 9100800 0.09CE+00 0.0000

- Eu-155 . 0, 0DOEH0¢ 0.0000- D.00CE+00:0.0000™ ¢-DOUEL00 0i0000%" 0.D0GE+00 0.0000 C.0COE+00 0.0000 0.000E+00 9:000C (.00C0E+00 §.0000
Wi-63 - 4.884E-04 0.0008 ~0.0D0E+00- 0-00607 0:Q00E+00 0:0000° "0;000E+00 0.0000 ©0.000E+00 0.00007 0.000E+00-0.0000 * 4.884E-04 0.0008

o
o

Pu-239% " 3.5T3E-00 (0000 0:000E+60-0.0060 ~0.000E+00° 3.6000 . 0.000E+00 0.0000 0.0C0E+00° 0.0000 ©.Q00E+00 6:0000 3.513E-09 00000
Pu-240 - 2.541E-08 0:.0000 0.0C0E:00:0.00007 0.300H+G0 0.0000° 0.000F+00 00000 O0000E+00 0.0000 -C.000E+E0 0.0000 ~2.541E-08 G.0000
Sr-90 - §.1T1E-0L 0.9992 ©0.000B+00- 0.0000 “0:000E+00 0 0000 .000E+00-D.0000 -0.000E+00 £.0000 0.000E+00-'0.0000  6I1111E-01 0.9592
IITFTET ¥ f IFETFF  EFTEEIFET TELTTE 0 TITEITSET ITTITT IFRTIITIL FRI91f IIELIIRIL-SITILT PITTITILE TILEIT - FISITTIIF ILFI1F
Total = €:116E 01 1.0008 6.000E+007¢.0000 - 0000E+00 0.0000- 0-POOE+00 0.0000 0.000E+00 0.0000° O.000E+00 0.0000 -6.116E-01 1.000D
o*gum of all water independent and dependent pathways. ’ Co ’ : : B ;

Lot
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Summary : 116-N-3 DZ (hLayer 3) : Pile:. 115-N-3 D2 Layer 3. RAD

Total Dose Contrlbutlons TDOSE(i,p,t) for. Indlv;dual Radionuciides . (1) and Pathways (p}
Ag mrem/yr and Fraction of Total Dose At t = 1.370E+02. years .

[ . HWater Independent Pathways .(Inhalation. e.xclucles radon)
o R Plant .
Radio- A y BAARRAARAREAARAA -AAAAARABRAARRARAR A
Muclida nrem/yr fract. mrem/yr fract. ‘mrem/yr Lract. mrem/yr fract. mrem/yr frac:t .
NEEER RERLYchES FERRRR MM ESaLn g i 4R bk o el S sxxons wananies mEihesm.

‘Bm-241 -0.000E4+00-8.0000 0.000E+00 &.0000_ @.000E+0C-.G.0000 0:CO0OE+D0 5:0000- 0.000E+00.3,0000 OﬁOQOE+QOHO_GOPO_ .0.CO0E+0C 0.0000
Co-60  0.000E+00 .0,2000 0.000E+00 0.0000° 0.000E:0C. 0.0000- 0.C20E+00 -0.0000- 0.000E+00:0.0000 - 0.000E+00: 0.0000 0.000E+Q¢ 0.0000
C8-137° -0 000E+00 0.0000 0.000E+6C ©.0000. 0.000E+00 0.0000. 0,000E+00 6.0000  0.900E+00 0.0080 - 0.800E+00° 0.0000 0.000E+30 0.0000
Eu-154 0,000E+00 0.0006 0.000E+00 0.0000- ,0:000E0C 0.0000 - :0.0008+00 0.0000 0.006E+00 ¢.0000 0.000E+00:0.0000 ©0.000E+00 0.0000
Ea-155 0.000E+00 0.0008 0.00084+00 .8..0080 6. 0O0E+00 0;0000 :0.C000E+08 0.-0080 p;,ocf'a_;z?oo ¢.0000; ..0<000E+00 059000 - 0. ge_og.ma 0. 0000
Ni-§3  0:000E+00 -0.6000-- 0.000R+00 0.0000 .0.C00E+00 0.0000 . 0.000E+00 0.0000 0,000E+00, 00000, -0.000E+00 0.0000. 0.000E+00 0.0000
Pu-23% 0.000E+00 0.0000 (.00CE+C0 9.0000 - 0.000E+00:0.0000. . 0.0C0E+00 0.0000 0, 000E+00 G.UOOOw_D;GQUE+DO 0.0000 0.Q00E+00- 0,0000
-Pu-2¢40 0.000E+00 {.C000 - ¢.0QC0E+00 9.0000 6.0O0E+00 8.0000- 0.000F+00 0.0000. 0.000E+00:0,0000 ©.0C0E+00. 0.0000 0.900E«00 0.,0000
$T-90 _ 0.000E+00 .0.0000- 0.00Q0E+00 0.0000- -0.000E+00 ©.0000  0:.0C0E+00 4.0000 ©.000E+00.0.0000. 0 .000E+00 0.0000
LIFIT11 TEIIITELL-TE1071 11170471 IRIRF fFITFED04% TTEP6f feiffffes ITf371. 1Iisiifis.fiiisin . o ETEIEIEST IIIIII
Total 0.000E+00 0.6000 . 0.000E+00 0.0000 0.000E+G0 0.0000 0-0C0E+0D- 0.0008- {.000E+00- 0.0000 0,000E+00 0.0000 . -0.000B+00 Q. 0000

[ . .
- Total Doge Contributions TDOSE(i,p,t} for Individual Radionuclid_es (i) and Pathways (p)

) As-mremfyr and Fraction of Total Dose At t = 1.370E+02 vears

L ) Water Dependent. Pathways ?

o Raden B Dlant . Medt All Pathways*
Radic-..’ \ ' - ARARAARARAAKARER =_:AAAAAAAAAAP“‘ """""""" ARRAAA ARAAAARARAARRAAR A
Nuclide mrem/yr fract. ‘mremfyr Eract. . wremfyr fract. . wmrem/yr fract. mrem/yr fract.

ppringmpnpot FAAAAS ABAAARARA RARARA AAARAAAA ARAAAA AARARARAA AARRAA ARARARKER iiRREA 7

0.0008 . 0:000E+00. . 0000
0.6006 . 9.000E+0C 0.0000
0.0000 §.000E+D0 0.0000
sDOOE+00-0.0000 .- 0= 000E+00 0.0800, . 0..000E+08 0,0000 0.000E+00, 0.0000
0
0
0

<Q0CE+0C 0.0000  0.000E+C0 -0.0C00 . 0. 000E+00
[0UCE+00 B.0000 0.000E+00-0.0000 0.00DE+00
DOGE+00 0.9000 0.000E+00.,0.0000 0,000E+00. |

Am-241 0.000E+00 0.0000 - 0.000E+00 0.0000 0_U00E+00 0.0000
Co-60 0.900E+00 0.0000 0. C000E+00 .0.0000..; 0.000E+00 0.9000C
Cs-137 0,000E+00 00,0000 0.000E+00 0.0000 . G.O00E+00 0:06000
Eu-154 0.000E+00:9:0000- 0.C00E+00 0.0000¢ ¢€.000E+00 0.0000-
Bu-1I55- 0.000E+00 0.0000 0.000E+00 C.0000. - 0.000E+00 Q.0000
NI-63 7.41LE-04 0.0026  Q.CC00E+00 0.00900 . ¢-QCOB+0Q0 0.0000
Pu-233. 1.395E-08 Q-0800 - 0-C00E+00 0.6000- ¢.0C0E+00 0.00600.
Pu-240 .1.000E-07 .0.00600  0.CO00E+09 0.C000 .0.000E+C0 0.0000
Br-90 2.068E-01 . 0.9%64 O0.000E+0Q0 0.0000.-
00 01 0 R 30 R
Total -2.076E~QL 1.0000  0.000E+00 G.C000 .DVODDE+DO 0,0000
o*5um of 2ll water independent and dependent pathways. .

QODE+00 0.0000 0.000E+00,0-0000  0.0008+00
;008E+00 0.0000 0.000E+00.0:.0000 . 0.000E+00 0.0000°  7.411E-04 0- 0035
~000E+00-0.0600 0.Q0CE+D0 C.0000 -6.000E+00 0.0000 - 1-395E-08 0.0000
.00CE+00 0.0000 0.000E+00,0.0000 0.Q00E+00 0.0000 . X.00GE-07 0.0000
<0.0000- 0.00CE+00 '©.0000, 0.C0B80E#+00 0.0000 2.068E-01 0.5964
] TITEEE - DITITIIEE TEITRT  ITREETED EITILEC  ITIL8747% T1fRis
.. 000E+00 0.0600 . 0.00CE+00 .0.0000 0.C0BE+0Q 0.0000 2.0876E:01 1,.0000

.0000 0, 000E+C0 0.0000

R = i - R =R =

ot
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Summary : 116-N-3 DZ {Layer 3} . File: 116-N-3 DZ. Layer 3.RAD

“Total Deose Contributions’ 'IT.\OSE(m,p,t) for Individual Ra.&z.onuclldes (i}.-and Pathways (p}
As mrem/yr and Fraction of Total Dose At T = 3.000E+02 years
o ‘Watexr Independent Pathways H{Inhalation excludes radon} . -
) Inhalation - . Radon . Plant : Mgat. - O . . Milk . Boil
ey S g s T e g SSRGS i S iporso sy APV UROI iyuiirprnpr
¢ & ; . BERRRAAAREEARAAN AAARAARAARRARARRA - ARAARASARRAARARR
: - fract,

.R.ad].o— . A A
Nuclide - mrem/yr £fract. :
BARARAN ARARRAKAA ARRRER . BA? - . BARRARALA: : )

Am-241 - 0.000F+00-0.0000 0. 000E+D0 G.0000 ~0.000F+00 0.0000 ~ 9.000E+00 0.0000 ~"0.0G0E+00 0.0000 ,owqonz+oo 0.0000  CL000E+CO. 6.0080
Col60 - 0.000E+00. 0.0000 0.000E+00 0.0000 | 0.000E+00 0:0000  0.¢00E+00 0.0000 0-000E+0C 0.0CP0 0.000E+00 00000 'G.000E+20 0.0000

‘ Ps~137 . 0.000F+00. 0.0000 - 0.000E+00" 0.0008 ©.000E+0D0 0.0000 ~0.000E:00 0,0000 9.000E+00° 0.5000. 0-000E+00.0.0000  C.000E+00 0.0000
Eu-154" 0.Q00E:00 ©.9000  0.000E+00-0.9008 §.G00E+00 0.0000 .0.000E:06 0.0000  0:0005+G0 0D.000C -0.0008+00°0.0000 0.000E+00 £.0000
Bu-155 0.00OE+00 0.000Q. ¢:000E+D0 0.5000 . D.000EL00 0.0000 - 0.00CE+00 0:0000.  G.OG0E+00"0.0000 0.000E+00 0.0000. '0.000E+00 ©.0000
Ni-63  ¢.000E+00 0. 000E+00" 00000 0,.080E+00 £.0000 - 0_0O0E+00 0.0060 0.000E+00 0:C000 0:000E+00 0.0600 0,000E+00 0.0000
PU~239  0.000E+00 0, G.000ELDG 0.0000 . 0, 000E+00 ¢10000 O.00CE+CO 0.0000 0.000E+00 0.0000° .0.C00E+00.0.0000 " &.060E+00 00000
Pu-240. 0:C00E+00 C. 0_0COE+00. 0. 0000 0,000E+00 §.0000 - 0.000E+C0 0.0000 - 0.000F+00 0.0000 . 0.C00E+00 0.0008° 0.000E+00 0.0000
.Br-90  0.000E+0D 0_000E<0G 0, 0000 0.C00E+00 0:0080  0.0UOE+O0 ¢:0000 0 .000E00! 00000 0.000E+00 0.0000° 0.3C0E+00 0.0000

i i G TEEERTE O PTITITEEECLETILL - LEFILITET PRITEE  ETIFTINEL f1ISIf IIIITTIINR o 3 O o e 0 e 3
Total 0 .000E400° 000006 - 5. 000E+00 00000 0.C00E+D8 0.0000 ~0_000B+00 ¢.0C00 O0.000E+00.0.0000 OLO00E+0C 0.0000 4. 000E+00.. 0.0000
o . ) . A - h
Total Dosé Contributions TDOSE (i,pyt} E£6r Individual Radlonucl:.des (1] and Pathways (p)
As mrem,u’yr and Fraction of Total Dose- Bt & = 3:0008+02 years
13 Water Dependent: Pathways
[}

FAATAR- - : ! z
Am—241_'0.000E+OD'OLBDDO'~UhqﬂﬁE+00 0:C00C - GUO00E+OD 0.0005 0.000E+00. 0.0000 ©.00CE+00 0.98000° 0-0C0E+00 uioqno‘_s GO0E+00. 5. 0000
Go-60 ©0.000E-00 .0.08000 0.0DOE+00 0.0000° ©.000E+00.0.0000 ' 0.000E+0C 0.0000  §.000E+00 0.0000 0.000EH00 0_0000 ' GI00CELL0 0.0000
Cs-137. 0.000E00 08000 ¢, 000EL00- 0.0000 0.000E+00 0.0000 ~ 0.000E+00 0.0000. 0.000E+00 00000 0.000E+00 §.0000: C.O000E+00 §.0000
Eu-154° 0.B00E+00 G.6000  0.000E:08 0.0000 0I0C0E+00 §.0000 | 0.000E+0C -0.0000 CIOGOEF00 0.0000. 0-000E+00:0.0000 - C.000E+00- 60000
Fu-155 0.00CEL00 0:0000 -0.000B:00 0.0000 0. 0C00E+00 ©.0000 ©.000E+00.0.0000 ©.000E+00 D.0000 O.CD0E+00:0.0000 C.O00ES00 £.0000
Ni-63 . 4.975E-04 0.0515 0.000E+0G 0.0000 .0.000E+00 £.0000 ~ C.00CEF00 0.0000° ©_0COE+00 0:0000° " 0.GOOE+0Q 00000 4.975B-047C.0515
Pu-239- 2.822E-05 0.0000 0.000B+00 0.0000 0.000E+00 0.0000 -0 0D0E+80 0L0000 ~O.0U0E+00" 6.0000 0.C00E+00 0.0000:- 2.822E-08 010000
TPu-240  1.980E-07-0.0000: 8.008E+00 0.0080 ©.C00E+00-0.0000 GC000B+00.G. 0000 - 6. D00B+08 0.0000 GICGOOEXO0 00000  1.980E-@7 €.000C
Sr-80-  9.171E-03 D.9485° 0.00CE+00 0.0000 "0.¢P0E:+00 0.0000 ;| 0.000Z:00° 0.0000 0.000E+00 (.0000 0.C00E+00 0.0000 '9.171E-03 0:9465
TEIfEE% ITTTLFILE FEI8TE TEITIFTET IFETTT TATLITILT TIITIT ~ITELEE fITTAITEE PLSLfY STETEEAD IITREL.L ILTTIITIT 111717
Total - 5.659E-03L.0060 " 0.000E+00 0:0000 - 0.CO0E+0 0.000D i 00G0E+C0 ¢.0000 0.GO0E+DO 0.0000 . §.000E+06 0.0000° ¥.669E-03 1.0000
o*Sum of all water Independent and dependent pathways. ’ . AR : . g
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Sumeary : 1i6-N-3 DE (Layer 3}

Total Dose Contrlbutlons TDOSE(l p,t) - for Individual Radlonuclldes (1¥ and Pathways (p}
‘As. mrem/'y:r and Fraction of Total Dose At-t = 1.000E:03 years

o . . Water Independent Pathways (Inhalatlon excludes radon)
g . Ground” - Ighalation ... . ‘Hadom

Radic- - ABABARASASASRARG AAABARAAARAARAHA  ARAARRKARARARARL 1 .

Nuclide mxem/yr fract. mrem/yr fract. mrem/yr fract. . mrem/yr ' fract. mrem/yr fract.

AARARRE RRARARAAA AAARAR AAKAARRRA AARRRR BAARRRARA ARARAR AR ARARARREA ARAARAR ARARAZAZR BAR AAARARARR
Am-241  0.000E+00 0.0000 - 0.000E+00:6.0000 0.000E+00 0.0000 0.000E+G0 0.0000 “0.000E+00 0.0000 - 0.000E+00 9.0000. 9.000E+00 C.0000
Co-£0 : 0.0GOE+CO 0.0000. .0.000BE+C0 9.000C .0.000E+00 0.0000. 0.00CE+30.0.0008 0 .000E+00. 0.0000 0.000E+00, 0..009C° 0.000E+C0 ©.0000
Cs<137 0.000E+00 0.0000 '0.000E+00-0.0000 ° 0.000E+00 0.0000  0.000E+00 0.0000 0.000E+00. 0.0000 0.000E+00-&.0000° 0.000E+00 §.0000
Eu-154" " 0.000E+00 0.0000° ©.0C0E+C0 0:0000 .-0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 .0.0000 0.000E+Q00 00000 0,.000E+00 0.0000 -
Eu-155 0.0G0E+00 8.0000  §.0C0E+00-0.0000 0.000R+00 00000 4.000E+B0 0.0000. 0.000E+00 0.0060 0.800EL60. 0.0000. -0 .000800 0. (00C
Ni-63 0.000E+00.-0.0000- 0.9005+00 0.0000 . 0.GO0E+00 0.0000 "U.000E+08 0.0000 O0.000E+00 0:8080° 0.@0CE+00 0.0000 -0.GOOE+00 0.0008
Pu-232 0.000E+00-0.0000 . 0.000B+C0D 0.0000 G.O0C0E+00 0.0000- 0.000E+0¢ 0.0000 - 0.0Q0E+00 0.0000 G-0Q0Ex+00 0.0000.. 0.G00E+0G 010000
Pu-240 0.000E+00 0.0000 " C.O00E0C 0.0000 0:000E+00 0.0000 0.000E+00 0.0600 0_000E+Q0 .0.0000 - B.000E+00 0.0000.. 0:000E+08 0:0G000
Sr-50 ¢.000E+00 0.0000 ~G.00CE+0C 0.0D00. .0.000E+00 0.0000 O.000E+03 0.0000. .0.000E+00" ".0.000E+QG 0,0000° 0.000E+00 0.0000
TITTILE IFTETELLT PILEIT DEPILEIET IEIERT LTTILET%f I€112f TITFITIRT 2317t  fEIfT8377 1% ITETITETF IITI5T  LIL1IFIT TEfEfT
‘Total - §.00CE+00 0.0000 0. OOUE+OO G, BOUO 0.0C0E+00. G.000C ° O.CO00E+0Q 0-0000 0. 000E+00, 6. 0.000E+00 00000, 0.0C0E+00 0.0000
o

Total Dose Contributidons TROSE(i,p,t) fox Individial Radionuelides (i} and Pathwais: (p}
. . As mrem/yr and Fraction of Total Dose At .t = 1:000E+03 years

o : Water Dependent Pathways

o .. Water Fish Radon Plant Meat Milk All Path.ways*
fadio- AAAAARARAAREARAA AAARRARAAAAARAAR R R RRRRERTSS  REREEREE oD e

HWuclide . mrem/yr fract. .., mrem/yr frac:l:. mrem/yr Efract mrem/yr - fract. mrem/yr £fract. - ‘mrem/yr fract. mrem/yr fract.
Am-241 . 0.000E+00 0.0000 0.000E+0C 0.0000 C.00CE+CD 0.000C . 0.Q00E+00:0.0000 O.GO0E+0D 0 0000 -0 000E+00 0.000C¢ 0.000E+00:0.0000
Co-69 -3.000E+00 '0.0008" 0.000E+00 0.0000. §.000E+50 0.0000 D¢090E+00 9.00680 .0, 000E+00 0.0000° 0-.000E+CG0 0:.0000 . 0.000E+00 0.0000
Cs-137 0-000E+00:0.0000  0.C000E+00 0.0060  {.000E+000.0000 C1000E+00 0.0000 ° 0.¢00E+00- 0.0000 .0.0CG0E+CO0.0.0000 . 0.000E+00 0.0000
Eu-154 0.000E400 0.0000 0, GO0E+00-0.0000 . 0.000E+00- 00008 -0.000E+60 0.0000 0.9C0E+0G0 00000 0.000E:00 0.0000. ' 0.000E+G0 0L0008
Eu-155 ~0.000E+00.0.00007 0. C00E+00.-0.0000 0-.000E+00 0.0000. 0.000E+00 0.0000 0.0C0E+00. 0.0000 0.0CCE400 0.0000 0. 000E+DC. 0.0G000
Ni-63 . 1.024E-05 0.9626. 0.CO0E+00 ¢.02GC 0.000E+00 0.0000: UTOOQB+GD 0.0000° 0.000E+00: 0..0G00" 0.000E+00 0:0000 :1.034F-05 0.9628
Pu-232 ~5:332E-08 0.0051 0.:CGO00E+00 0.0000 :0.000E+00 0.0000 8.000E+00 -0.0000. 0.000E+00 0.0800 -0-U00E+00:0.0000  S5.532E-08 0.G051
Pu-240  3.460E-07.0.0322  0.000E+00:0.0000. ©0.000E+00 0.0000° 0.000E+00 0.0000 & 0.000E+00, 0..0000 C.000E+00.-0.0000 & 3:460E-07 0.6322
Sr-50 6. 053E-10 - C.0090 0.CO00E+0QC 0.0000 0.000E+00 0.0000 : 0.000E+00 G.0000 , 0:000E+Q0 0.8000 . 6.053E-10.0.0001
1EfIITT FITLITILLL. 1oi7eifi LEfEEREET PEITEF  TOTTTTLNT FIIfIi FTITTIETT IFETEE  fFfTIfIFT FITLif TIITEffE Iiffii
Total 1.074E-05 1.0000 ' 0.000E+00 5.0000. ' 0.0QD0E+00 0.0000 ° 0.000E+08 0.0000 0. 000E+00 O,UODD'_0.00DE+OG_D 4¢00 - 1.074E-05 1:0000
0*Sum of all watex independent and dependent pathways. Lo . . : =

C-116

O




IRESRAD, Version

Summary =

0 Parem;

Product

Am-241
Wp-237
U-233
Th-229
SDSR (),
‘Co-60

C Ce-137
. Bull54
Bu-155
Mi-63
Pu-239
U-235
Pa-231
Ac-227

*Branch Fraction is the cumuiative factor for the j't principal radiomiclide’ daugtiters

6.1

Branch

T« Limit =
116-8-2 DZ (Layer 1)

0.5

Fragtion* L= 0.000E+0
San

1:000E+00
1.000E+00
1.060E+00

1. 000E+0G

1.0Q0E+00
L. 000E+00

"1.080E+0G

1.0608£00
1.000E+00
1.000E+06
1.000E+00
1.000E+00
1.D00E+00

1.000E+00
1.000E+00
1.000E+00
1.000E+00
1.000E+00

1.00CE+00

ARDNAADAR -

" g:0Q0B¥00 |
“0.000E+00

0 -F00E+00
0 .000E£00 -

0. GGOE+09
0/800E+00

0. 000E+00

. 0. GO00E+00
0. GO0E+Q0 -
1.TE-06

G:C00E+00
0. 000E+0Q0
G.C00E+Q0
0.000E+00Q
O .CO0E+Q0
0.000E+00
0 .G00E+00
0.000E+00
0. 000E+00
G.CO0E+00
0.C00E+00
6.C00EsDO
0.CO00E+00

year

11/26/2002 14:i8. Page 25
File: 116-¥-3 DZ Layer 3.RAD

Tose/Source Ratios Suvmmed Over A1l Pathways
Parent and Progeny Principal Radiopuclide Contributions Indicated

0 :000E+00
0.CO0E+00
0.000E+00
0. BOOE+00
0. Q00E+00
0.:000E+00
0, 000E+00
0 GO0E+00
0. COOE+00

0,000E+00
2.011E-10
1L.014E-14
2.541E-14
2.011B-10
0.0DGE+0D
6.089E-038
0.000E+G0
G.000E+00
0.C00BE+00
5.489E-09
3.385E~03

0.000E+00
0.000E+00
0. 000E+00
0.:000E+00

0 OGOE+F00

0. 000E+00
0.000E+00
0. 000EF0G
0. QCOE+Q0
5_270E-08
0.000E+00
1.814E-0%
1.005E~13
1.151E-13
1.814E-09
0.000E+00
5_491E-08
3.559E-18
3.4878-18
9.786E~1S
5.491R-08

| DSR{F,t)

T4 GOOE+00

0.000E+D0

1, S00EFOL

8.0008+00

0.000E+00° 0.000B+00

‘0. 800E+00

a_800E+00

0. 000B00
0L GO0E+00

0U000E+00- 0 . ODOE=OG

0. 000E+00

0 H00E+00
‘0. 000E+D0

0.000E+00
1.293E-05
0.000E+00
1.161E-08

0.600E+00
' 0./000ET0T
0.C00ET00
0.000E+00
Z.563E-05
0.000E+00
5.112E-98

1.139E-12 E/007E-1X

4.294E-13
1.161E-08
0.000E+00
3.515E-07
2. 434B-17
2.0DB8BE-17

‘5. T41E-18

4.708E-12
5.113E-08.
0, GOOE+00
\1.547E-06
' 8.367E-17
.5,505E-17
1.358E-17
1.547E-06
97E-02

The DER includes contributions from associated: (haif-life & 0.5 yr) deughters:

S CA7

4.2008:0L

0, 000E+0D
0.000E=00.
0. 000E+00
0. DHOE+00
OLO0OE0D .
- 0.-000E+00
O .H00E+00
'0.000E{00
0.000E+0D
5.573E-05.
0 .C00E+00
3.446E-07
1. 7608-10
1.692E-10
3.450E-07
0. 000E+00
1.042E-05
8.364E-16
5.450E-16
1 1,275E-16
1.042E-05

- 5,352E-02

{mrem/yr)/ (pCifg)

G.000E+C0
0.000E+00
0. 0008+00
0. 00UE+00
8. 000E+00
0.0 000E+00
0.000E+00
0.000E+80
. 000E+00
6.014E-05
0.000E+00
4.222E-07
2 _456E-10
2. 563E~10.
4.227E-07
0.000E+00
1.277E-05
1.103E-15
TL2T0E-16
1.707E-16
1.277E-05
5.314E-02
ITEITLIIT -

CVP-2002-00002

Rev,

ARRARRARE
5. 000E+00
0.000E+00
0 OO0E+D0
0000800
8 .000E+00

'0.000E+00

0.098E:100
0. 000EL00
0.D00E+00
$.127E-05
0.000E+G0
1.667E-06
3.B50E~09

B.086E-09

GTOE- 06
0 DODELO0
5.025E-05
1.5608-14
1.428E-14
3.B10E-15
5.025E~05

2 3.0008+02

0

i
- 0LO00EH00
0.UCOE+00

0. GO0EHGD
0. 000E+H0
0 .000E+00
0.000E+BD

C.0Q00E+GO 5

" 0.000E+0C
6.127E-05
0.000E+00
3.324E-06
T-844E-08

5_319E-08.
339608 4
00008400

9_950E-05

7.768E-14.

7. 759E-14
2.141E-14
9.950E-05

1.759E-02 7.

IITITTIIL

+1.080

03

0 000E+00

DU000EF00 )
0 000B+00-+

LDD0E+0Q
0. 000E+00
0.000E+00
0. 0008400 -
0. 0008400

L DOOR+AD
0. GOGE+O O

0, HO0E+50
6.033E-06
1.435E-07

1.756E-13
1ITI9E-04;

CUMERF{j) = BRF (1}*BRF{2)+* ~... BRF(j).

1.274R-06 .



CVP-2002-00002

’ : Rev. 0
1RESRAD, Versiomn 6.1 T« Limit = 0.5 year 11/26/2002 14:18- Page - 26 o . .
Summary : 116-¥-3 DZ (Layer 3) File: 116-N-3 DZ bayer 3.RRD . . L /“\\
. . 4 .
sSingle Radionuclide Soil Guidelimes G{i,t) in pCi/g. \J
Basic R_adiation Pose Limit =_-.4.000E+00 mrem/yr .
ONuclide - o N
{i).: tw 0. OﬁﬂE+DOK 1. DDDE+DB .+ 3:000E+00 7 600E+00 1-600E+01 4 2003+Gl 4. TOUE+01:.

%3, 430E412 . *3.430E+12 *3.430E+12 *3,430E+12 *3.430E+12 *3.430E+12 *334303+12 %3,430E+12 *3,430E+12  *3,430E+1Z
*1,131F+18  *1.131E+15 : *1.131E+15 #1,131E+15 #1.131F415 . *1.131E+1l5 ¥1.I32E+15  #1.131E+15 *1,131E+15 *1,131E+15 ..

- *@_701B413- *B.70LE+13 *5.70LE+I3 *8.701E+13.:+§.701E+313 " *8.701E+13 . *B.701E+13 ,%8.701E+13 *8.701E+13 ' *3,701E+13

S #7.630E+14 . *2.639E+14 *2.639E+14 . *2:639E+14 - *2.639E+14 ¥2.639E+1l4 . *2_639B+l4 42.630Erld #2,639E:ld %2,539E+14

L %1_.G51E414 - *4.65LE+14 - *4 g51Eald %4.651E+14 %4 -651E414 - *4.65IE+I4 *+4.651E+14 ¥4.651E+14 *4.651E+14  *4.G51E+14

 *5.916E+13 . 2.255E+06 . 7.5908+05 : 3,093E+05 , 1.561E+05-. 7.178E+04 - 5.651E+04 - 4.383E+04 - 6.528F+04 3.140F+06
*6.2128+18% 1.989E+10 ., 2.205E+09  3.445E+08  7.823E+07- 1.160E+07 .9.463E+06 . 2,383E+06 1.378E+06. 6.008E+05
. %2 .277E+11 -6.569E+08 . 7.284E+07 --1.138E+07: 2.585E+06. 2_837Ex05  3.132E+0S .- 7.960E+04 - 4.020E+04 - 2.301H+04
4.1218+02 - 1.B14E+0Z. - 1.053E+02  T.4T4E+01  7.527E+01 2.224B40Z7 - 5.016E+03 7

i

*1.365E+14 . .GO0E+I0Q . -
e s e ik i 0 SN 0 B s tIfETi51 fTTITEEET IIiiiiiii ETETITLILE fIfITiTii
AL spec:Lfmc act1v1ty 1:|.m1t v : C [ ) :
o o

Bumme& Dose/suurce Ratios DSR(:L t) in (mrem/yr),’(pc:l./g)
and. Single Radionuclide Soil Guidélines G(i,t). in pCifg -
af tmin = time of winimum- single radicmuciide soil guideline

and at tmax = time of maximum total dose =~ . 41.82.71. 0.08B years .

ONuclide Initial : tmin : DSR(l tmin} Gii,tmin) DSR{i,tmax) G(I, tmax)

AR IBChe) o lyeRrsh. ees paBCLEl oo o (pei/g)
- AAAAARRRD ARAARAALD  ABRAAADADL

Am-241 /6.670E-03 . 0.00CE+CO - - 0.000E+00 *3.430E+12 - 0.000E+00 *3.430E+12

Co-60 7.170B-02";-. O0.0CCE:00 0.000B+00 *1.131E+15 -0.000E+00 *1.131E+15

Cs-137  8.320E-02° 0.000E+00 ©- Q.000E+00 *8.701E+13 -9 .000FE+0C *8.T701E+13 -

Eu-154. 1.620E-0Q1 © O 0J000E+00 - T 6. O00E+C0; %2 _639E+14. 0. 000E+00 *2.639E+14 -

Eu-155 9,290E-02 : . .0.0COE+0C 0:0CO0E+00 *4.651E+14 - 0.000E+00 *4.651E+14

Ni-63 §8,120E+00 137.9 i 0.3 9.127E-05 - 4.382E+04 - 5.556E-05 7.1395E+04

Pu-239 B8.310E-03 1.900E+03 6.658E-06 6.008E+05 3.421E-07 1.169E+07

Pu-240 1.990E-03 1.000E+03 1.739B-04 2.301E+04 1.034E-05 3.868E+05

Sr-90 1.150E+01 41.80 £ 0,08 5.352E-02 7.474E+01 5.352E-02 7.474E+0L

FTTifi5F ITffifT4f IIESTTEFTTIERTFT TITTTEEER TITTEIEIT ITIITEIIT IIXIRITER .
*At specific activity limit

Cc118 -




1RESRAD, Version 6.1

T« Limit = 0.5

Summary : 116-H-3 DZ (Layer 3)

ONucllde Parent

0Eu-155 - Eu-155"
ONi-&3 MNi-83

0PR-233". Pu-239
OU-235 Pu-239
0Pa-231°° Pu-239
OAC-227 ° Pu-239
OPu-240- Pu-240
0U-236..  Pu-240
0TR-232 Pu-2340
0Ra-228 . Pu-240
0Th-228  Pu-240
08r-90  Sr-90

1.000E+00

"~ 1.000E+00
+L.000E+00

1.000E+00
1:000E+00

-1.000E+0G
“1.000E:08

1o0B0B+Q0

1.000E+00

1.0C0E+00
1.0C0E+0D

1.9C0E+G0
CLAGC0ER00

15 000E+00

"I.000Ex00 .

1.000E+00
1.008E+00

- 1-CO0E+00

1 DOOEH}D

0.0B0E+0G
0. 000E+00
0 CO0E+00

- ‘0-COO0E+00D.

- G-000E+D0
0.-CU00E+00

| 0.000E+00
© 0. 000E+00
0.000E+00-
0.0008+00:

0. 000E+G0

~0.000E+00

. 000E+0T

. 0.000E+0G
0L 000EFOT

P 0L B00EL00"
O 000BE00 -

au UOE}E{-O{}

0,/ 000E+0C.

year

11/26/2002

14:18 Page 27

File: 116-N-3. DZ Layer 3.RAD

Individual Nuclide Dose Summed Over All. Pathways
Nuclide and Branch Fraction Indicated:
DOSE{],t) .,

Parent

1 GDDEH-DU

3. 000E+00

7 6ﬂt)E+&0

0.000E+B0
0:060E+00
0-0COE+00
0.000E+00
0.000E+00:

S0 Q00BE+G07

D.000E+00
O 00000,
1.440E-035
0. 000E+00

1.671B-12.

8.427E-17
2.YL1E-EE

0.000E+D0
“1.212E-11"

0.000E+0D
0.000E+00

0.000E+00
"3.893E-02

IITZI3IIT

0.000E+B0
0.000E+00

0. BO00E+CD
0.000E+G0"

0.0008:00
0.000E+00

0. 000E+00
0. GOOE+00"

£.273E-05
0. GO0E+ G0

1,507E-11

8.353E-16
9.565E-16
0.000E+00

1-GP3E-14-

7.083E-21
6. 938E-21
1.943E-21
1.116E-01
ITETIEIiI

BRF{i} is the branch fra_cti'on of the parent nuv._‘:l'ide. .

G.OGOE-)-OU

3. 0G0E+00
0.000E+00"

2.000E+00
G.000E+00

~ 0. 000E+00
0. 000E+00-
G.0U0E+00.
‘L. 050E-04
-G 000E+00
9.647E-11.
9.461E-15"

3.568BE-15

0. 0C0E+00

6.9094E-10

4.844E-20"

4.156E-20
1.142E-20
2_.535E-01

EITTTIRET

C-119

0.
o
0.
0.
0.
0.
G.
0.
2.
¢.
4.
8.
3.
.
3.
1.
L
2.
4.

0O0E+00
000E+00’

GOOEFO0

COCE+0G
Q00E+00

00GE+0G-

000E+60
000E+00
081E-04
00CE+00
248E-10
368E-14
912E-14
000E+00

079E-99
645E-19

096E-19

TO2E-20-

387E-01

IIIIfLIiT

mrem/yr
1.600E+0L- 4.

45 T00Ex0L:

Fhagi =

0. 000E+00
0. U00E£00

0. O00E+0

0. 000E+00

0.000E+08

U 000EF00

0, 000E+0 ¢

0. 000E=+00
4.5258-04

0..000E+00"

2.864E-02
1.463E-12

'1.406E-12

0.000E+00
2.075E-08
1.664E-18
1.084E-18

Z.537E-19

0. 000E+00
0. 00OE+00

0. 000E+Q0

¢.000E+00

. 000B+4G "
0. D00E+0"

0. 000E+Q0

‘0. 000E+0G!

4.882E-04
¢.000E+00

3.50BE-09/
‘2.041E:12
-2.130E-13

0. 00CE+04

2, 541E-084

2.154E-18
1.447E-18

¥.35TE-19
6. 11TE-01

CVP-2002-00002
Rev. 0

1. 3'?0E+02

0.600E£60
0. GO0E+00 -

0.000E+08
0. 000E+0C
0. D00E+00
0.000E+00
0. 0GUE+0Q
0..000E+00

L AT1IE-04

0. 00UE+00
1.385E-08

©3.067E-11

6.715E-11
0.000E+08

1.000E-07

3.104E-17
2.8418-17
7.582E-18

2 .06BE-01

ililiIIIi

3 DGE+02 -

0 000ERDD
0. 000E+DO
0. 600800
0.000E+00
T. DOOE+0D
0. QG0E+00

0 :000E+00:

0. GU0E+00
4.9TSE-04
0. COOE+00
Z.762E-08
1.532B-10
4, 420E-10

0. B00E+00 "
19808207 -
1.5468-16

1.544B-16

4.261IR-17,
HULTIE=03

iiiliIIIi

. 000E+00
6 .000E+00

‘0.000E+00
-0 QO0ESE0.

0. 000E+00
0.GO0EYBD
5.000E400 -

0. 000E+00

1.034B-05

6. 000E+00 -

5.014E-08
1.192E-09
3.986E-p9
& 000E+GD
3460807
Lo L84E~-15

1_.345E-15

3.495E-16

J6_.053E-10

fEFTEIEEE
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Dose conversion factors for inhalstion, mrem/pCi:

AcC-227+D°
Am-241
Co-60
Cs-137+D
Eu-154
Eu-155
Wi-63
Np-237+D
Pa-231
Pu-239
Pu-240
Ra-228+D
Sx-50+D
Th-228+D
Th-229+D
Th-232
U-233
U-235+D
U-236

T« Limit = 0.5 year

Doge Conversion Factor fand Related) Parameter Summary
File: MEAST 2001 Morbidity

Parameter

Dose conversion factors for ingestion, mrem/pCi:

AG-2274D
Am-241
Co-60
Ce-1374D
Eu-154
Bu-155
Ni-63
Wp-237+D
pa-231

- Pu-238

Pu-240
Ra-228+D
Sr-99+D
Th-228+D
Th-229+D
Th-232
U-233
U-235+D
U-236

Food transfer factors: -

Be-2274D
Ac-2274D
AG-2274D

Am-241
Am-241
Am-241

r

.

plant/seil concentration ratio, dimensionless
beef/livestock-intake ratio; {pCi/kg}/{pCi/d)
milk/livestock-intake ratic, (pCi/L)/({pCi/d}

plant/soil concentration ratio, dimensionless
beef/livestack-intake vatio, (pCi/kg}/ (pCi/d)
milk/livestock-intake ratio, (pCi/L}/{pCi/d}

T T T T O Y I U R R R )

3
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F%le: 116-K-3 .Overburden . RAD
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4.440B-01
2-IS0E-04
3-150E-05
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6.2908-06
S5.400E-01

.1.2B80E+00

4.290E-01
4.,290E-01
5.080E-03
1:310E-03
3.450E-01

. 2.160E+00Q

1.540E+00
1.350E-01
1.230E-01

1,250E-01
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2.000E~05

2.000E-05
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6.726E+00

4.440E-01

2.130E-04
3.190E-05
2.860E-04
4.140E-05
€.250E-06
5.490E-01
1.230E+00
4.230E-01
4.290E5-0L
5.080E-03

¢ 1.3108-03

3.450E-01
2.160E+00
1.6408+00

‘1.350E-01

1.230E-0L
1.250E-01

1_480E-02
3.840E-03
Z.690E-05
5.000E-05
9.550E-06
1.530E-06
5.770E-07
4.440E-03
1.060E-02
3.540E-03
3.540E-03
1.440E-03
1.530E-04
8.080E-04
4.030E-03
2.730E-03
2.890E-04
2.670E-04
2 .650E-04

B

2.500E-03
2-000E-05
2.000E-05

1.000E-03
5.000E-05
2.000E-08
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10}

11y
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Fﬁm\ Summary : 116-N-3 Overburden (Run ¥2) © File: 118=N-3 Overburden.RAD
i Dose Conversion Factor (and Related} Parameter Summary (continued}
Pile: -HEAST 2001 Morbidity ~ o .
»} 3 * Currepnt *
Menu 3 Parameter 3 Value ' Dafaplt
D-34 2 Co-60 , plant/soil concerntration' ratio, -dimensionless > 3.000E-02 7 8.000E-02
D-34 3 Co-60 , beef/livestoek-intake ratio, {pCifkg)/(pCi/d) 3 2_00QE-902 ? Z2.000E-02
D-34 3 Co-60 . Wmilk/livestock-intake ratio, I(pCi/L)/{pCi/ay ? '2.000E-03 272.000E-03
D,34 a : El 3
‘ D-34 ° Cs-137+D , plant/soil concentFatlon ratio, .dimensionless 3 4_00QE-02 ¥ 4.000E-02
L D-34 * Cs-137+D , beef/livestock-intake ratio,” (pCi/kg)/{pCifdy * 3.00DOE-0Z 2 .31060E-03
D-34 * C8-137+D , milk/livestocktintake ratio, [pCi/L}/(pCi/d) 2 §.0U0E-03 *.3.0060E-03
D,34 3 . . . : a 3
D-34 * Eu-154 , plant/soil concentration ratio,. dimensionless * 2.560E-03 2 2.300E-03
P-34 * Eu-154 » beef/livestock-intske ratio, [pCi/kg)/{pti/d) - 2 2,000E-03 ? 2._0G60E-03
-34 * Eu-154 , milk/livestock-intake ratio, [pCi/L)/f{pCi/d} 2 2.000B-05 3 2.0G0E-G5
D_34 a3 a2 L 3 '
D-24 % Bu-155 , plant/zoil ecncentration ratic, dimeungionless 2 2.500E-03 3 2.500E-032.
D-34 * En-155 , beefflivestock-intake ratio, (pCi/kg)/(pCi/d} 3 2.000E-03 * 2.000E-03
D-34 7 Eu-155.  , milk/livéestock-intake racid, {pCifLd/ (pCijfd} 1 2.0UOE-05 2 .2.000E-05
D-34 1 . 2 . 3
D-34 * Ni-&63 , plant/soil concentration ratio, dimensionless 3 5_Q00E-02 3 5.0008E-02
D-34 3 Wi-63 . beef/livestock-intake ratio, -{pCifkg}/Ipci/a) 5 5.000E-03 * 5,.0008-03.
D-24 * Ni-63 » milk/livestock-intake ratic, {pCifL}/(pCi/fad} 3 2_(00E-02 3 2.0008-02 -
D_34 3 a a N .
D-34 3 Np-237+D , plant/soil- corcentration ratio, .dimensionléss ? 2.D00E-02 * 2.000E-02
D-34 * Np-237+D , beef/livestock-Intake ratio, {pCi/ky)/ (pCi/a} 2.1.000E-03 3 1.000E-03
D-34 3 Np-237+D , milk/livestock-intake ratio, {pCi/L}/ (pCi/d) * B.000E-06 3 5_000E-0&
T-X4 3 . . . : e . 3 2
D~-34 * Pa-231 , plant/soil concentration ratia, dimensionless- 32 1L.000E-02 * 1.000B-02 -
D34 ® Pa-231 , beef[flivestock-intake ratio; {pCifkg)/{pCi/d} . * 5.000B-03 * 5.000E-03
P-34 * Pa-231 , wilk/livestock-intake ratio,  {pCi/L})/(pCi/fd) * 5.000E-06 * 5.000E-06
D.‘Bé 3 . . N . . . 3 a
D~34 * Pu-238 , plant/soil comcentration ratio, dimensionless * 1.000E-03 ? 1.000E-03
D-34 * Pu-23% -, beef/livestock-intake ratio, (pCif/ke)/{pCi/d) : 1.000E-D4 * 1.000E-04
D-34 '* Pu-233% , milk/livestock-intake ratio, ' (pCi/iy) /{pCi/&) * 1.000E-06 3 1.000E-06
D-24 - 0 . : 2 3
D-34 * Pu-240 , plantisoil concentration ratio, dimensionless * 1.000E-02 * 1.000E-03
D-34 * Pu-240 , ‘beef/livestock-intgke ratio,  (PCL/kg)/(pCi/d) * 1_00DE-04 * 1.000E-04
D-34 * Pu-240 . millk/livestock-intake ratic, (pCifL)/(pCi/d) ? 1.000E-06 * 1.000E-06
. D-34 2 ) e ) 3 B 2 2 .
3 D-34 ¥ Ra-228+D , plant/soil  concentration ratio, dimensionless * 4,000E-02 ® 4.000E-02
W D-34 ? Ra-228+D , beef/livestock-intake ratio, (pCi/fkg}/{pCi/d) T 1.000E-03 * 1 _0060B-03
L D-34 * Ra-2284D , milk/livestock-intake ratio, . !(pCi/L}/{pci/d) * 1.000E-03 * 1,000B-03
o-34 2 . . : . [ . a 3 :
D-34 ? Sr-90+D , plant/soil cancentration ratio, dim;c_ensionl_ess * 3.000E-01 * 3.000B-01
D-34 2 Sr-20:D , beef/livestock-intake ratio, (pCifkgl/(pCi/d) 3 B_000E-02 * B.000E-03
D-34 7 3r-90+D , milk/livestock-intake ratioc, (pCi/L}/ (pCi/d) 3 2.000E-03 * 2.000E-03
D-34 > . “ 2 T
B-34 * Th-228+D , plant/scil concentfation ratio, dimensionless * 1,000E-$3 * 1.000E-03
D-34 * Th-228+B , beel/livestock-intake ratic, (pCi/kg)/{pci/d) > 1.000E-04 * 1.000E-04
D-34 3 Th-228+D , milk/livestock-intake ratio, (p€i/L)/(pCi/d) * 5.000E-06 ° 5_000E-05
D-34 3 . : - ) N 3 +
D-34 * Th-229+D , plant/soil corncentration ratio, dimensionless 4 1.000E-03 * L.000E-03
D-34 * Th-2294D , beef/livestock-intake ratio, {pCifkg)/{pci/dy 3 1.000E-04 * L.000E-04
D-34 * Th-225+D , * 5.000E-06 * £.00Q0E-06

CVP-2002-00002
Rev. 0

Pazameter

wilk/livestock-intake ratio, (pCi/L}/(pCi/d)
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(. 5,1)
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6,1}
6,2)
6,3}

T,1)

7,2)

T.3)

5,1}
8,2)
§,3)

9,1}
9,2)
9,3)

RTF(30,2)
RIF (10,2}

RTF(16,3}.

RTF{11,1}
RTF (11,2}
RTF (11,3}

RTIF(1Z,1}.
RTF{12,2]

RIF{12,3)

RIF{13,1)
RTF{13,2)
RTF (13,3}

RTF(14,1)
RTF(14,2)
RIF(14,3)

RTF{15,1)
RTF{15,2)
RTF({15,3}

3,10
352)
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Np-237+D , grustacea and mollusks 4.000E:02 4 _000E+02

BIOFACL 9,1)
BIOFAC( .9,2)

1.0G0E+0L"
1.100E+02

pa-231 , fish
Pa-231

1.000E+0L
1.100E+02

crustacea and mellusks

i

3.000E+01 # .3.000E+01

Pu-239 , fish BIOFAC(10,1)

Rev.
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Summary : 116-N-3 Overburden (Run #2) File: 115-N-3 Overburden.RAD.
Dose Conversion Factor {and Related) Parameter Summary {continued)-
, File: HEAST 2001 Morbidity D .
[\ 3 } . * Carremt " * *  Pdrameter
D-34 ® Th-232 , plant/scil concentration ratio, dimensicnless * 1,000E-03 ? 1.000E-03 .1 F{1E,2)
D-34 * Th-232 , beef/livestock-intake ratic,. (pCi/kg)/{pCi/d}. 3 1,000E-04 ¥ 1.000E-04. 2 RIF{16,2)
D-34 ° Th-232 . milk/livestock-intake ratio, (pCi/L)/(pci/d} ? 5.000E-06 * S5.000E-06.-?* RIF{1&,3}
D-34 = | 3 3 E]
D-34 * U-233 , plant/soil concentration ratic, dimensionless s 2.500E-02 @ 2.500E-03 3 RTF{i7,1)
D-34 > U-233 .+ beef/livestock-intake ratio, (pCi/kgl/{pCi/d)- .3.2002-04 * 3.400E-04 * RTF{17,2)
D-34 * U-233 , mitk/Iivestdck-intake ratio, (pCi/n)/ (pCi/d} * gL 00004 2 £.000E-04 2 ~RTF{17,3)
D-34 2 : El El Y
D-32 ? U-235+D , plant/=o0il concentration ratic, dimensionless ° ¥ 2.500B-03 * 2.500E-03 ? RTF(18,1)
D-34 * U-235+D , beef/livestock-intake ratio, {pCi/kg)/(pCi/d} 1 3.400E-04 . % 3.400E-04 ' RTF{18,2)
D-34 3 U-235+D , milk/livestock-intake rxatio,: (pCi/L}/(pCi/d} * 5 G00E-04 * £.000B-04 2 RPF[18,3)
D,34 3 8 a k3 3
D-34 ¥ U-236 .- plant/s0il concentration yratio, dimensiconless *. 2.BO0E-03 ¥ Z.500E-03 ? RTF{19,1)
D-34° % U-23§ . beef/livestock-intake ratio, (pCi/kg}/(pCi/d}  ° 3.4008-04. * 3.400E-04 2 RTF{1%,2)
D-34 ?* U-236 , milk/livestock-intake ratio, (pCifL}/{pCi/fd} ? 6.C00E-04 * 6.060E-04 * RTF(19,3)
k2 a Ed ¥
D-5 * Bicaccumulation factors, fresh water, L/kg: [ Lo . B
D-5 ° Re-227+D , f£ish i L * 1.500E+01 * 1.500E+01 1 BIOFAC( 1,1)
D-5 3 Rg-227+D , crustacea and mollusks .- * 1.000E+03 ¥ 1.Q00E+03 * BIOFAC( 1,2)
p-5 3 2 3 2
D-5 * Am-241 , fish . > 3.000E+01 -2 3.0C0E+0L * BIOFAC( 2,1)
D-5 * Am-241 , crustacea and mollusks * L.000E+03 % 1L.000E+03. * BIOFAC{ 2,2)
. D-5 ? 2L e : : .
B-5 * Co-60 , figh 3 3.000E+02 3 3.000E+02z * BIOFAC( 3,1)
D-5 1 Co-60 , crustacea and mollusks 3.2.000E+02 * 2.000E+02 % BIOFAC( 3,2)
D_5 Ed N 3 - 3 . z .
p-5 * Cs-137+D , fish 3 2.000E+03 * 2,000E+03 ¥ BIOFAC{ 4,1)
D-5 . % Cs-137+D , crustacea and mollusks 3 1.000E+02 * 1.C00E+02 ¥ BIOFAC( 4,2)
D_S 3 a . - a B - a . . .
-5 * Bu-154 , fish . B . 3. 5.000E+01 - 5.000E#0L ¥ BICFAC( 5,1).
-5 3 Eu-154 , crustacea and mollusks .. * 1.000E+03 * 1.CG00E+023 = BIOFAC( 5,2}
_5 a a 3 El
-5 3 Eu-155 , fish ) . T 5.0Q0BE+0I * 5.000E+0%t * BIOFAC( 6,1)
-5 * Eu-155 , crustacesa and mellusks 31 _000E+03 7. 1,000E+83. * BIOFAC( 6,2) |
-5 a : ¥ 3 L a ","
-5 3 Ni-63 , Eigh > 1.000E+02 * 1.000E+02 3 BIGFAC( 7,1) . ‘
-5 7 Ni-63 , ¢rugtacea and mollusks * 1.000E+02 * 1.000E+02-* BIOFAC{ 7,2). . - s :
-5 » : s . s S a ) : /\'\
-5 » Wp-237+D , Eish > 3.000E:01 T 3.000E+01 * BIOFAC( 8,1) i ’»\_/)
5 s : : * BIOFAC{ 8,2}
5 3 > 3 3
5 3 x 3 ]
5 3 1 3 3
5 3 3 a H
5 3 3 ] a
-5 3 Pu-23% , crustacea and wollusks 3.1, 000E+02. ? 1.000E+02 * BIOFAC(10,;2)

-5 1 . R ER .3 .

-5 1 pu-240 , fish * 3,000E+01 * 3.000E+01 * BIOFAC(11,1)

-5 3 pu-240 » 1 1.000E+02 * BIOFAC{11,2)

5 kS k] . l a

ﬂﬂUUUUUUUUIUUUUUUUUUUU

crustacea and mollusks L.OB0E+02

C-126.
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3 :

: Dose Converslon Factor (and Related)} Parameter Summary (continued)

- " 'Pile: HEAST 2001 Morbidity :

i} 2 3 Current  * . * Parameler
‘e : 2 3 De 3 ‘Wame-
D-5 # Ra-228+D , fish ) 3 EL0Q0E+OL 2 S.QDOE+D:1_ s BIOFRC{12,1)
D-5 1 Ra-228+D , crustacea and mcllusks 3 2.500E+02 * 2.500E+02 * BIOFAC{I2;2)
D-5- 2 ) N - 2 3 - ) P
D-5 4 Sr-%0+D -, ‘Eish . 37 6.000E+01 3 6.000E+01 3 BIOFAC(13,1)
L-5 2 Sr-9¢+D , crustacea and mollusks # L.000E+02 * 1.000E+02 ? BIOFAC (13,2} -
-5 2 e : . . 3 3 =] R
D-5 * Th-228+D , £ish 3 E.000E+0Z * 1.000E+0Z > BIOFAC(14,1)
p-5 * Th-2783%D , crustacez and mollusks I 5.400E+02 * 5.000B+0Z 2 BIOFAC {14 :'2')
D’S 2 - : 3 > El
D-5 * Th-225:D = fish . . 3.1.000E+02 3 1.000B+02 3 BIOFAC (15 1)-
. D-5 Th-229+D , crustacea and mollusks B ) 1 '5S.000E+02 * S5.000E+02 * _EIOFAC{lS 2)
D-5 3 : L . E} E
D-5 3 Th-232 , fish : 3 1.080B+02 > 1.000E+02 2 BIOFAC(IS,-I)
D-5 * Th-232 , crustacea and mollusks 2 5.000E+02 * 5.000E+02 * BIOFRC({15,2)
D_S 2 . a E3 . E . N .
D-5 @ ©v-233 -, fish 31000401 ¥ 1.00OE+0L 3 BIOFAC(17,1)
D-5 3 U-233 , crustacea and moliusks * §.000E+CI -* £.COUE+0L 2 BIQFAC(17,2)
D-5 2 E . 3 3 : — .
D-5 @ U-235+D , fish * 1.000E+01 * 1.000B+01 ¥ BIOFARE{18,1) "
D-5 2 U-235+D , crustacea and mollusks * 6. 000E+01 * &€.000E+01 '3 BIOFAC(18,2)
D_5 3 a 3 =] .
D-5 2 U-236 , fish ? 1.000E+01 * 1.000E+0X * BIQFAC{19,1)
D-5 * U-236 , crustacea and mollusks © 2 EUQ00E+0l * £.000E+0L- > BIOFAC(19,2) -
I ifﬁiffrilfri If IfiIfiIiiiifiiffiriifliiﬁiﬁi]’:ﬁIiﬁiifﬁiiiiﬁ‘ﬁfiiifﬁfiiiﬂiiﬁiﬁfiiﬁﬁiﬁiﬁiﬂﬁ
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T ¥ Y A I

Darameter

Area of contaminated zone [m*+*2)
Thickness of contaminated zone (m} -
Length parallel to aquifer £low {m}
Basic radiation dose limit {mrem/yr}
Time since placement of materlal (yx}
Times for calculaticms {yr} R B
Times for calculatioms {yrj ’
Times for calciiations (yx}

Times for calculaticms  fyr}-

Times for calculations (yr}

Times for calculations {yr}

‘Fimes for calculatioms {yr} . ..

Times for calculatiomns (yr}
Times for calculatioms . (yr}

Initial principal radionuclide {pCi/g):
Initial principal radionuclide (pCi/g):
fnitial principal radicnuclide {pCi/g}:
Concentration in groundwater {(pCifL) «
Concentration in groumdwater . {pCi/L):
Concentration in grovndwater . (pCi/L):

Cover depth {m})

Density of cover mater;al (g/cm**S)
tover depth erosion rate (m/vr)
Density of contaminated zone (g/ocm**3})
Contaminated zone erosion rate (mfyr)
Contaminated zone total porosity
Contaminated. zone field capacity

CVP 2002—00002
Rev. O

©8/05/2002:. 15:05 ‘Pags - 6

_ File: 116-W-3 Overburden}RAD

Site- Speczfzc ‘Parameter Summary
s

Am-241
Co-60

Eu-154

Am-241
Co-60

. Bu-154

Contaminated zome hydraulic condwetivity (m/yr)

Contaminated zone b parameter
Average annual wind speed {w/sec}
Humidity in air (g/m**3) '
Evapotranspiration coefficient
Precipitation (m/yr}

Irrigation {m/yr)

Irrigation mode

Runoff coefficient

Watershed area for nearby stream or pond {m*+2}

Accuracy for water/soil computations

Density of saturated zone (g/cm**3}
Saturated zone total porosity
Saturated zone effective porosity
Saturated zone £ield céapacity

Saturated zone hydraulic conduct1v1ty {m/vx)

Saturated zone hydraulic gradient
Saturated zons b parameter
Water table drop rate [(m/yr}

Well pump intake depth (m below water table)
Model: Nondispersion (NMD) or Mass-Balance (MB)l

T T TV T T T P I R I T ")

3.

Tser
Input

2:198E+04
4.600E+00
7..500E+D1

1.500E+01

0.GOOE+00
i.CO0E+00
3.000E+00
7.600E+00
1.600E+01
4.200E+01
4.700E+01
1.370E+02
3.000E+02
1.000E+03

7.120E-02
5.460E-02

2.B90E-02

not used
not used
not used-

0.000E+00
not - used
not used
2.000E+00
1.000E-93
3.000E-QOL
2.500E-01
2.500E+02
4, 050E+{0
3.40CE+00
not used
$.100E-01
1.606E-01
7.600E-01
overhead
2.000E-01
1.000E406
1.DO0E-D2

2.000B+00
3.000E-01
2.500E-01
2.000E-01
5.530E403
1.250E-03
4.050E+00
1.000E-03
4.500E400
ND

3

3

s .- Used by RESRAD : *  Parameter
(IE dlfferent from vser inmput) *

w

Default

‘1t 000E+04L3 3
2.000E+08 ? 3 THICKO
1.000E+02 * - » LCZPAQ
2.500E+01 * --- T BROL
0.000E+00 * - 3 opr
1.000E+00 °® --- CrT(2)
3.000E+00 ° --- s T{ 3)
1.000E+01 ? . 3 TT.4)
3.000E+01 °® - s P[5y L -
1.000E+02 * S 3 T{ §)
3.000E+02 ! --- 2T 7)
1.000E+03 * --- LTl 8)
¢.D0DE+0Q *? --- {8
0.000E:0Q ? --- 3 T{10)
3 E]
6.000E+00 ? --- 3 '81( 2)
0.000E+DQ ? --- 2 81( 3}
0.000E+D0 ¥ === » g1{ 5F
0.000E+00 @ Swm T Wi 2)
0.000E+00 2 - * Wi{-3)
G.000E+00 ? -- * Wi{ 5}
a 3
0.0008+00 ? --- * COVERO
1.500E+00. * a-- * DENSCV
1.000E-03 * --- * YCV-
1.5008+00 ° --- 1 DENSCZ
1.000E-03 * - 3 YCR
4.0008-01 °* . s TPCZ
2.000E-01 @ - * FCCZ
1.000E+01 ® R T HCCZ
5.3008+00 ? — —
2.000E+00 * - » WIND
8.0C0E+OC 3 ‘ —-- : HUMID
5.000E-01 ? --- * EVAPTR
1.000E+00.? - * PRECIF
2.000E-01 * —e= 3 RT
overhead °* - * IDITCH
2.000E-01 ? - * RUNOFF
1.0008+06 3 * WAREA ;/““xﬁ
1.0C0E-03 3 * EPS \;“w;j
s :
1.500E+00 - s DENSAQ
4.000E-01 * - : TPSZ
2.000E-01 3 - * EPSZ
2.0008-01 ° - * FCSZ
1.000E+402 3 --- * HCSZ
2.000E-02 ? --- > HGWT
5.300E+00 ? --- > EBSE
1.000E-03 ? - i YWT
1.000E+01 * . --- 3 DWIBHT
HD s - 3 NMODEL

- C-128
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Summary = 116-N-3 Overburden (Run #2) File: 116-N-3 Overbuxden.RAD
Site-Specific Parameter Summary (continued) .
o 3 e ) 3 User - 2 - LI Used by RESRAD % Parameter
) = ’ ) 3 - ¥ (If different from -usér imput) * . Name
1 % : : % 5 3 v AR EEA AR AR AR AR AR A S RN AR AARARE
R014 3 Well pumping rate (m**3/yr} : "'s 2 500E+02 * 2.500E+02 : A T2 W
3 N 3 - A 3 E
RO15 2 Number of unsaturated zone strata 3 * 1 > -—- NS
RO15 ? Unsat. ‘zone 1, thicknsgss (m) -3 1.640B401 * 4.0C0E+00 3 —— 3 H{1)} -
RO15 ° Unsat. zone 1, soil density (g/cm**3) 13 2 _Q0OE+00 * 1.500E+00 3 - 2 DENSUZ(1)
RO15 * Unsat. zome 1, total porosity . * 3.000E-01.2 4.000E-01 @ -—— 2 TPUZ (1)
ROL5 * Unsat. zone 1, effective porosity 3 2.500BE-01 * Z_OGOE-QL * -—— * BPUZ (L}
RO1% 2 Unsat. zowme 1, fizld capacity 3 2.500E-01 * 2.0C0E-0%1 ? -== 3 PCUOZ (1}
RO15 * Unsat: zone 1, soil-specific b parameter %4 .050E+00 * 5.300E+80 ? --- T BUZTLY -
RO1S * Umsat. zone I, hydraulic 'C-Oﬁd!.'lct'ivity (mfyx) 1 2.500E+02 ¥ L.000E+01 2 —— > BCUZ (1)
a N - " . A3 A a 3
RO16 * Distribution coefficients foriRAm-241 ES 3 oA 3 a .
ROle * Contaminated zone (cm**3/g}-. 2 2.C00E+02 * 2.000E=01 ? ——— * DCNUCC( 2)
RO16 2 Unsaturated zome 1 {cm**3/g} 7 2.000E+02 * 2_.000E+01 2 -—- 3 DONUCT( 2,1)
RO16 *  Saturated zome (cm**3/g) ® 2.0C0E+02 * 2.000E+01 3 e * DONUCS( 2)
RO16 *  TLeach rate [/fyr) * 0_0C0E+00 ? 0.000E+00 3 4.341E-05 * ALEACH{ 2}
RO15 3 Splubility constant " 0.000E+00 ? 0.000E+00 * not used- * SOLUBK{ 2}
3 3 " Ty - N a 3 e ST
R016 * Pistribution coefficients for .Co-60 : 2 3. 3
RO16 2  Contawinated zone (cme*3/g) * 5.000E+01 7 1.000E+03 ° - T DONUCG( 3}
RO16 7  TUnsaturated zone 1 (cm**3/g) * 5.000E+01 ? 1.000E+03 @ - * DONUQU{ 3,1)
RO16 3 Saturated zone (cm**3/g) * 5.000E+01 ? 1.000E+03 3 - 3. DCNUCS{ 3)
ROLE *  Ieach wate (/yr) : * 0.000E+00 * 0.CO00E+00 @ 1.733E-04 - * ALEACH{ 3)
RO16 *  Solubility comstant 2 £.000E+00 2 0.000E+0Q * not used > SOLUBK( 3)
3 3 . - kS 3 a
RO1g * bistribution coefficlients for Bu-154 R R = 3 :
RO1E * Contaminated =zone (cm**3/g)- -3 2_008E+02 *-L1.000E+00 3 -— 3 DCNUCC( 5)
ROl ? Unsaturated zone 1 (Crﬁ**B/g) ? 2.000E402 *-1.000E+00 * -—— ? DCNOCU( 5,1)
ROI6 *  Saturated zone {cm**3/g) 3 2.000E+02 *-1,800B+00 @ - 2 DENUCS{ 5)
RO16 3 Leach rate {/yr} 3 0.000E+00 * 0.G00E+00 3 4.341E-05 ¢ ¥ ALEACH{ 5)
RO16 * .Solubility constant 1 0.009E+Q% > 0.000E+00 2 not uged 7 SLLUBK( 5)
2 3 > a - AL .
RO16 * Distribution coefficients for daughter Ac-227 3 3 3 2 =
R316 * - Contaminated zone {cm**3/g} . ? 2.000B+01 3 Z2.0G0R+01 * e F DENucc! 1)
RO16 * Ungaturated zone 1 {cm**3/g) * 2,000E+01 ? 2.000E+01 * --- 3 DCHUCU( 1,1)
RDlg * Saturated zone {cm**3/g) 2 2.000E+01 3 2.00CE+01 3 - - 3 DONUCS | 1) o
RO16 *  Leach rate (/yr) * 0.CQ0E+00 * 0.000E200 3 4.3168-09 ¢ " * ALEECH{ 1}
RO16 2  Sclubility constant % Q.000E+00 * 0.00CE+Q0 * not ' used * BOLUBK({ 1}
> E) 3 H 3 W
RO16 * Distribution coefficients for danghter Cs-137 2 C.e . 3 3
ROi6 * Contaminated zone (cm**3/g) * 5.0C0E+0T 2 1.000E+03 ? == 2 pCwucct 4)
ROIE 2 Unsatiurated zone 1 {cm**3/g} 2 E_OQO0B+0I 3 1.000E+03 2 - 3 DONUCT{ 4,1)
Role ® Saturated zone (cm**3/g} ’ ? G.000E+CGL * 1.000E+03 ? Fr -3 DEMucst )
RO16 * ~Leach vate (/yr) 2 G.000E480- 3 0.C00E+0Q * 1.733E-04 > BLEACH( 4)
RO16 * Solubility constant * 0.000E+00 * 0.000B+00 * not used- : SOLUBK( 4)
3 I i s, - s - 3 P :
ROle * Distribution coefficients for daughter Bu-155° . 3 3 : 2 “
RO1E * Cdntam_inated-zqne {cm**3/g) 3 2.000E+02 *-1_000E+00 = -—= * DCNUCC 6)
RO1& 3  Unsaturated zome 1 [ca**3/g) 3 2.000E+02 *-1.000E+00 ¥ --- * DBCNUCUE 6,1)
RO1E 2 Saturated zone -(gm**3/g) 3 2.000E+02 *-L.000B+00 2 - * DONGCS( &)
ROlg * Leach rate (/yr) ? 0.000E+00 * G_Q0OE+DO @ 4.341E-05 3 ALRACHI| &}
RO16 ? Solubkility constant 3 0.000B+00 7 0.000E+00 3 uot used s SOLUBK{ ¢}
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Summary : 116--3 Overburden (Run - §#2) - ’ File: 11,54\?—3 overburden.RAD ,"'—\\
Site-Specific Parameter Summary (contlnued) ‘\Jj

[ AL . - . s User a .

by RESRAD ? Parametexr

3 Distribution coefficients for daughter Ni 2 e . 2 a : o
i RO16 2 Contaminated zone (cm**3/g} * 3.000E+01 2 1.000E+03 * --- T pcwuec( 7)
RO16 2 Tnsaturated zone 1 (cm**3/g) 3 3.000E+01 * 1.000E+03 @ —=-  DCNUCU({ 7, 1)
ROls ? Saturated zone (cm**B[g) 3.3.000B+01 @ 1.000E+03 - ? --- . s powues( 7).
RO16 * - Leach rate (/yr) 3 §.0COR+00 * 0.000E+00 2.884E-04 ;2 ALEACH( 7)
RCls * Solvbility constant 3 0.000E+00 2 0.000E+00 * not used 2 'SOLUBK{ "7}
3 3 - 3 a L . 2 .
ROra * bis_t_ributicn coeEficients for daughteér Np-237 LA i LR * T ’
RDlG' 3 Contaninated zohe {cm*=*3 g} 220 .000E+05. *-1.000E+00 3 2.5M4E+02 * DCNUCC &)
RGIG ? Unsaturated zone 1 (cm**3/g) 3-1.000E+0C *-1.000E+00Q 2 2.574E+02 3. DCNOCU( §,1)
ROLE * Saturated zone (cm**3/g} 2-1.000E+0C *-1_000E+00 7 ., 2 . 5T74E+02 : poNbCs( 8) -
RO16 ?  Leach rate (/yr) 3 G.000E+08 ' 0.000E+00 2 . 3/373E-05 ¥ ALEACH( 8) -
ROl * Solubil_ity constant 3 0.000E+QC * 0.000E+QQ 2 not used - ? SCLUBK( 3)
E] — ] . 3. . 3 . - 3 B
i ROLE ¥ Distribution coefficients for daughter Pa-231 3 . 3 2 3
RrROlEs ? Contaminated zone (cm**3i/g) * . 5.0C0E+01 * 5.000E+01 2 - » DONUCC{ 2}
RO1E ? Unsaturated zons L {(cm**3/g) 3 5.000E+01 * 5.000E+01 3 === * DCNUCTL 9,.1)
: RO1E *  Saturated zome (cm**afg) 3 5.9000E+01 * 5.000E+01' 3 - 3 DENUCS( 9)
: R0OLE *  Leach rate [/¥r) * 0,000E+08 > D.0QOE+00 3 © 1.733E-04 . * ALEACH( 2)
RO1l6 3 Solubility constant 3 0.000E+00 2 0.000E+00 3 not used .1 SOLUBK{ 9)
S d E - 3 3 3 .
: RO16 * Distribution ccefficients for daughter Pu-233 . L > 3 2 T
i RO16 *  Contaminated zone fem**3/g) 3 2.000E+02 * Z2.GDOE+03 ? --- * DONTICC{1g)
RO16 * Unsaturated zone 1 {cm**3/g} 1 2.000E+02 * Z.000E:03 ? - * DCNUCH{16¢,1)
RO16 2 Gaturated zone {cm**3/g) * 2.000BE+02 * 2.000E+Q3 ? —-= * DONUCS (10}
ROls 2 Leach rate (/v¥) * 0.000E+Q0C * 0.0GO0E+00 ? 4.341E-G5 *3 ALEACH({1G}
RO1G @ Solubility constant 3. 0.000E+UD 3 0.000E+00 3 not used” * SOLUBK{10)
k] a . ES 3 : 3
E0l6 * Pistribution coefficients for daughter Pu-240 - 3 > 3 ¥
) K016 * - Centaminated zone fom**2/qg) ) 3.2,000E+02 * 2_.000E+03 2 - ¥ DCNLCC{1l}
ROl6E 3 Unsaturated zone 1 {cm**3/g) ? 2.000E+02 > 2.000E+03 2 - 3 DCNUCU{11,1)
RO1E 2 Saturated zome (cm**3/g) 2-2,000E+02 3 2.000E+03 2 u-- * DCWUCS{11)
RO16 * Leach rate {/yr} * 0.000E+00 * 0.0O0E+03 2 4.341E-05 * ALEACH{11)
RO16 ? Snlub:.l:!.ty constant 3 0L000E+00 3 0.000E+00 ? not used 3 SOLGBK{11)
a 3 B E . a3 3.
ROLl6 * Distribution coefficients for daughter Ra- 223 2 : * ? ¥ -
®016 ?  Contaminated zone (cm**3/g) > 1.000E+02 2 7.000B+0L1 7 --- 3 BCNUCC{12)
ROL1G * Unsaturated zone 1 {cm**3/g) * 1L.000E+02 2 7.000E+01 * -—-- 3 DCNUCU{12,1) ,K"\\
ROL16 2 Saturated zone (cm**3/g) * 1.000E+02 * 7.000E+01 * --- 3 DONUCS{1z) H o
R616 * Leach rate (/yr) s 0.C00E+00 * 0,000E+00 - B.6T6E-05 - 3 BLEACH{12) \_N,j
R016 * - Solubility constant .3 0.CD0E+00 * 0.000E+00 2 not used * SOLUBK{12)
a 3 - a B ¥ .
RO16 * D:l.str:.but.:.on cocfficients for davghter Sr-90 z L > *
ROLE * .. Contaminated zone (cm**3/g) +3 1,500E+01 2 3.000E+01 ? - 2" DCWUCC {13}
RO16 * - Unsafurated zome 1 (cm**3/g) 3 1;500F+0% 3 3.000E+01 * --- * DCNUGCU{13,1)
RO16 * Saturated zone (cw**3/g) * 1.500E+01 * 3.000E+01 2 --- * pCNUCS{13) -
RG16 *  Leach rate [/yr) 3 0.000E+00 * 0.000E+08 = 5_743E-04 3 ALEACH{13)
Role - 2.0.000B+00 2 0.000E+Q0 2 not used * .S0LUBK{13)

Solubility constant
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Summzry : 116-¥-3 Overburden (Run #2) . File: 116-N-3 Overburden.RAD
r\ gite-Bpecific Parameter Summary: {comtinued)
N 0 s A . : * mUser 2 1Tsad by RESRAD *  Parameter
Menu ) : : nput . * Default * (If different.from wser input) 2 Name |,
PErEE rirpen s 53 ARANALRAARARK A LA AR s RRAAREALRE R AAAKLR AR AR R A ER R =
‘R016 * Distribution coefficisnts for daughter Th-228 > ) > s ’ ; L
RO16 * .  Contaminated zone (cm**3/g) ’ 3 2.000E+02 * 6.000E+04 2 * powUeC(14)
RO16 3 . “Unsaturated zéme 1 (cm*#*3/g) s 2.000E+02 ¥ 6.000E+04 2 ¥ DENUCY (14,1}
RO16 * . Saturated zone (cm**3/g) © % 2.000E+02 3 6.000E+04 ? o= 3 DCNUCS (14}
RO16:> © Ledch rate ([yr) 3 0.000E+00 ¥ G.0Q0E+60 3 - 4.341E-05 2. ALEACH (14)
RO16 *  Solubility constant T 0.000E+00 > G.000E+00 3 not used it SOLUBEK (14}
Fl . . Ca a: ) x P . 3 - -
RO16 ? Distributicn coefficients for davghter Th-229 2 2 . s :. :
RO16-? Contaminated zome (cmx*3/g) T 2.000E+02 * 5.000B+04 —-- * DONUGCI1S}
RD15 . ? - Unsaturated zome 1 {cm**3/g} 2 2.000E+02 * £.D00B+04 2 —-- ¥ DCHUCH (15,1} -
RO1& * Sat}lratéd zone {cm**3/g} 3°2.000E+02 ? 6.0G0E+04 2 Do -* DCNUCS (15}
R016:Y"  Leach rate (/yr) ¥ '0.000E+00 ¥ 0.000E+CD ? 4.341E-08 2. ALEACH (15)
RG16 * . ‘Solubility constant 1. 0.000E+00" ¥ 0I000E+00 2 not used * SOLUBK(15]
2 1 s 3 )
RO1l6 * Distribution coefficients for danghter Th-232 # . s 2 LI s
ROlE * ‘Cohtaminated: zone (cm**3/g} ¥ 2.060B+02 3 6.000E+04 3 --- 3 DOMTEC(16)
RO1G * Unsaturated zome 1 (cm**3/g) -7 2 . DOOE+02 2 6.000E+04 2 --- s DCNUCT(16,1)
RO16 * Saturated zone {cm**3/g} 2 Z_DOOE+02 .3 6.000B+04 2 -——— 3 DCN'[IQS('],S)
Rpt€ ?  Leach rate {/yr) s 0.0GOE+DQ * ©0.000E+00 3 4.341E-05 > ALEACH(16)
ROLE ? Soelubility constant #-0.000E+00 * 0,.000E+00 * not used 3 BOLUBK{L1s)
3 - . N £ N Ed 2 N a i
RO16 * Distribution coefficients for daughter U-233 2 c x 2 2 . :
RO16& * | Contaminated zome (cm*+*3/jg} ¥ 2.000E+00 ¥ 5,000E+01 -—- * DCNUCC(17}
RO1§ * Unsaturated zome. 1l (am*+3/g) *.2.000E+00 * 5.800E+01 2 - * DCNUCU(17,1)
RO16 ? . Saturated zone {cw**3/g) 3 2.000E+00° 3 5,000E+01 ° - * DONUCS{L7}
RO16 * Leach vate {/yr} : 0.000E+00 * D.000E+00 * 4.088E-03 * ALEACH{LT}
RO16 -*  Solubility comstant * 0.000E+00 -* 0.C00E+00 ? not used ? SOLUBK(17)
1 . B s 3 - 1
RO16 7 Distribntion goefficlents for:daughter U-2335 2 Coe - 2
RO1& ? Contaminated zone (cm*#3/g) : 2.C00E+00'* 5.000E+01 2 - 3 DCNUCC{18)
RO1E ? .Unsaturated zone 1 {em**3/9) 3 2.000B+60 > 5.000E+01 2 --- * DCNUET{18, 1)
RO15 * ‘Saturated zone {cm**3/g) * Z_000E+00 3 5.000E+01 2 --- * DONUCS{18)
R0I§ * ‘Deach wate {/yr} : 3 0.CO0E+00 * 0.000E+00 * 4.088E-03 * ALEACH(18)
R61E *  Solubility éonstant * 0_000E+00" * 0.000E+00 2 not used * SOULUBK{18)
N 2 3 N . c 3 E . 3 ¢ N
RO16 * Distribution coefficients for daughter U-236 2 2 2 3 P
: RO16 ?  Contaminated zone (cm=*3/g) * 2.006E+G0 * 5.000E+01 * S, * DONUCC (13}
o R01S *  Unsaturated zone 1 {cm**3/g) *-2.G00E+00 3 5.000E+01 * --- . HENUCU{1S,1)
£ s R016 * ° Saturated zome (Cm**3/g) 3 2.000E+00 "> 5.C00E+0L » P : poNUCs{19)
Y RO16 *  Leach rate [/yr) * . 000E+00 * o.000E+60 * %.08BE-03 - ALEACH(19)
RO16 @ Solubility constant ¥ 0.00CE+0D * 0.000E+00 2 not used © % SOLUBK(19)
a ' . 3 a 2 : . 3 . N
R017 * Inhalation zate (m**3/fyr)’ 3 7.300E+03 @ 8.400E+03 @ - 3 INHALR
ROL7 ¥ Mass'loading for inhalation  {g/m**3) : 1.000E-04 2 1.000E-02 » --- 3 MLINH -
RO17 * Exposure duration - * 3.000F+01 2 3.0B0E+0L @ --- : ED
R017 * Shielding factor, inhalation 3 4,000E-Q1 ¥ 4,000E-0% * ——— ? SHE3
R017 * Shielding factor, externmal dgamma 3 8,0008-012 * 7.000E-0L * —-- 1 gHF1
R017 3 Fraction ‘of time spert indocors 3 4,C00E-GT * 5.000E-91 ? 3 FIND
RO17 ? Fraction of time spent outdoors {on site) T 2, G00E-81 > 2,.500E-0Q1 ? oo ———e K > FOTD
ROLT7 ? 2 3 2 © =D ghows circular EREA. ® o

Shape factor flag, external gamma 2. DGUE+DD 1.000E+00 TS
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Summary : 116-N-3 Overburden (Run #2)

Site- Speclflc Parameter Summary iccntznued)
0 L@ - L. * | User 2
: Input

1 Parameter

(1

RO18
RO18
k018
RO18
RO1B
RO18
RO1B
ROLS
ROLE
ROL1Z

RO19
RO12
RO1D
ROLS
ROL®
RO1%

Suter
Cuter
- Outer
Quter
outer
Cuter
Outer
Outer
OQuter
Quter
Outer
_Quter

Ring
Ring
Ring
Ring
Rimg
Ring

annular
annular
annular
annular
anoular
annular
antnlar
annulay
annular
annular
annular
anaular

radiuvs
radius
radius
radius
radius
radius
radius

radius

radius
radins
radius
radius

Ring 12

Fruits, vegetables and grain consumptlon {kg/yr)

Radii of shape fattor array

(m}, ridg 1:
{m}, ring :
{m}, .ring 1
{m), ring 4:
fm) , ring 5:
{m}, ring 6:
{m), rimg 7:
{m), ring 8:
(m}, ring 9:
{m}, ring 10:
{m), rimng 1l:
{m), rimy 12:

{used

Fractions of annular areas within ARFA:
Ring -

Leafy vegetable consumption (kgfyr}

Miik comsumption {B/yY)

Meat and poultry consumpticn {(kg/yr}
Fish consumption (ka/yr}l -
Other. seafocd consumption (kg/yr)
86il ingestion rate (g/yr}
Drinking water intake {(L/yr)

Centamination
Contamination
Contamination
Contamination
Contamination
Contamination
Contamination

‘Contamination

fraction
fraction
Eraction
Eraction
fraction
fraction
fraction
fraction

of

of
of
of
of
of
of
of

drinking water
houwgehold water
livestock water
irrigation water
aquatic food
pkant food

meat

mill

Livestock fodder intake for meat (kg/day)

‘Livestock fodder intake for . milk (kg/day)

tivestock water intake for meat (L/day}
Livegtock water intake for milk (L/day)
Livestock soil intake {kg/day).

Mass loading for foliar depesitioh (g/m**23}

not
‘IOt
ot
not
not
not.
nog
not
not
net
net
;mot

not
not
not
not
not
not
nat
nok
not
not
not
not

used

used-

used
used
used
used
used
used:
unsed
used
used
used

used
used
used
used
used
used
used
used
used
used
used
used

oW uE W ow u W w W R w e WM W W Wl b B W oW W W W oW W w oW ow kWY E oUW ow e w W

1.100E+02
2.700E£00
1.000E+02
3.600E+0L
1.9708+01

3.650E+01
not used
not usad
not used
0.000E+C0
‘0.000E+C0

-1

-1
-1

5.500E+02

5.000E-01
1.000E-D4

9.000E-01",

5.000E-0%

6.800E+01 .

‘5. G00E+01
1.600E+02

s
3
a
3
3
a
3
y
s
2
2
k]
s
s
3
>
a
s
s
s
s
s
2
2
2
3G.000E+00
s
a
s
s
3
1
s
s
>
s
E)
E]
s
s
a
E]
3
s
s
a
s
s
s
3
3

:5.000E+01
7.071E401
* 0.000E+00
0.000E+80
©.000E+00
0.000E+00

O_000B+OY

0.000E+00
0.000E+00
.0.000E+00
0. 00DE+00
. 0. CO0E+00

1.000E+00"

2.732E-0L
0. 000EF0C
0.000E+00
9.000E+00

0.00CE+Q0 -~

9. 000E+00
0..000E+00
G.000B+00
¢.0008+00

&L, 000E+00

1.600E+02
1.4G0E+G1
9.200E+01
6.300E+01
‘5.400E+00
9.C00E-01
3.6850B+01
5.100E+02
- 1, QGOE+0Q
' 1.000E+00
-1 -GDOE+00
1.000E+00
5.000E-01
-1
-1
-1

6.800E+81

5.500E+01

5.000E+0L
1.600E+02
5.000E-D1
1.000E-04

C-132
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0 .500B+00
0_100E+0L
4. LO0E+0L

Bl e M wew @ oW bW oWow oW ow e ow

Wl m oL ow oW ow oW g oW W R W oW MWW W WM oUW W u B W w e W

RAD_SEAPE(10] - .

RAD_SHAPE (11)
RAD_SHAPE (12}

FRACA (. 1}

FRACAL 2}

FRACA{ 3}

- FRACA (. 4}
‘FRACA( 5}

FRACA{ B}
FRACA( 77
FRACA( 8)

FRACAR{ 9}
“FRACA (10}
.FRBCA {11}

FRACA (12}

DIET (1} .~

‘DIET {2)

DIET (3)
DIET (4)
DIET (5}
DIET (&)
SCIL
DWI

LFIS

LWIS
LWL&
LsI
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- Bummary : 116-W-3 Overburden (Rum $2) Piie: 1i6-¥-3 Overburden.BRED
L Site-Specific Parampter Summary . (continued} . .
N o 2 - 3 User * o 3 Used by RESRAD 3  Parameter

- Parameter,

Menu @

Depth. of s0il mixing layer (m)

RO19 * 1 1.50E-01 * 1.500E-01 * ST e 2-DM-
E019 * Depth of roots {m} ? 5_000E-01 ¥ 5.000E-01 2 L * DROGT
R019 * Drinking water fraction from ground water * nmot used. 3 1L.CODE+00 32 - ? FGWDW
RO1Y * Household water fraction from ground water 3.mot used 7 1.C000E+00 * -—- L PGHIE
RO19 * Livestock water fraction from ground water * 9.000E+00 @ T.000E+0Q ° --- * FGWLHW
R01%- 7 Irrigation fractien from ground water - * 0.000E+00 3 I..000E+00 * --= » FEHIR

El k3 2 3 Ea -
R1OB ¥ Wet weight crop yield for Non-Leafy (kg/m**2} 3 7.0CG0E-01 3 7.00CE-01 2 e oyv{i}
R1%B * Wet welght' crop vield for Leafy C(kgfmr2) * 1_5QDE+00 3 1.SG0E+00 2 ¥ViE):
Ri9E * Wet weight crop yield for Fodder - (Jeg/m**2} 3 1.1G60E+00 * 1.100E+00 3 AYV(3}
R1%B * Growing Season for - Ron-Lealy i{vears) * 1.700E-D1 * 1.7Q0E-DL * ——— 3 TE{Y) -
R1SE. 3 Growing- Season for Leafy {years) { * 2.500E-01 * 2.500H-01 * - s TE{2)
R19B 3 Growing Season for Fodder. {years) * §.000E-02 * 8.000E-02 * - @ TE{3)
R19E ¢ Translocation Factor for Non-Leafy < 1.Q00E-Dt * 1.000E-01 3 : T = 2 TIV{1)
R19B * Translocation Facter for Leafy : 1.000E+09 * 1.000E+0C * TR TIVZ)
R19R * Translocation Factor for . Fodder 3 1.000E+00 3 1.000B+00 2 3 PIVL3Y
"R19E * Dxy Foliar Iaterception .Fraction for  Non-Leafy ' 2.500E-01 * 2.500E-01.% .2 EDRY (1)
R19B ? Dry Foliar Interception Fraction for Leafy * 2.500E-01 * 2.500E-01 * - * RDRY {2}
RI1SE * Dry Foliar Interception Fraction for Fodder 3 2.500E-p1 ? 2.500B-01 3 -— 3 RDRY (3}
.R1SR * Wet Foliar Interception Fraction for Non-Leafy * 2.500E-01 ? 2.500E-01 3 - 3 RWET (1)
R1SB * Wet Foliar Interception Fraction for Leafy * 2.500E-01 * 2.50¢6E-0L * - 3 RWET({2)
R1SB * Wet Foliar Interception Fraction for Fodder * 2.500E-01 * 2.500E-01 2 - 3. RWET {3}
R19B = Weathering Removal Constant for Vegetation 2 2.000E+0T * Z.000E+R1 * - 3 WLAM

3 3 3 " N 3 3 !
€14 > (-12 concentration in water (g/cm**3} * not used '* 2.080E-05 -- 3. Q12ZWTIR
Ci4 * C-12 concentration. in contaminated soil (g/g) > pot used * 3.000E-02 3 e . Qr2Cz
Ci4 @ Fractiom ol vegetation carbon Erom soil 3 not used > 2.000E~02.3 - '* 0BUIL
€14 @ Fraction of vegetation carbon from air : not uwsed " 2 9.800E-01:2 * CAIR
Cl4 * 2-14 evasion layer thickaess in soil (m} * ot used * 3.000E-01°2 = DMC
‘14 3 C-14 evesion flux rate from soil (1/szec) ! not used * 7.000E-07 2 -——— - * EVSN
€14 3 C-12 evasion Elux rate from soil (1/sec) * not ' used ?* 1.Q00E-10-% P 3 REVSN
€14 3 Fraction of grain in beef cattle feed * pof used * 8.0008-61 = --- 3 AVEG4L
Cl4 3 Fraction of grain in milk cow feed * not used * 2.0G00E-01 3 - . AVFGS
Cl4 @ DCF correction factor for gaseous forms of Ci4 3 not used ° B.88S4E+01 2 —-- 3 CO2F

) ) . 3 o 3 3 .
STOR * Storage times of contaminated foodstuffs {days}: * o2 . a 2
STCR * Fruits, pon-leafy vegetables, and grain 4 T.400E+01 * 1.400E+01 * - 3 STOR_T{1}
STEOR * Leafy vegetables * 1.000E+00 3 1.G0QB+0C 2 : - > STOR_T(2)

f4ph\\ STOR ? Milk : * 1.000B+00 * 1.COUE+0Q ? -—- = STOR_T(3)
1y STOR *  Meat and poultry 4 2.000E+01 * 2.000E+01 ° - ¥ BTOR_T{4)

STCR * Fish * 7.000E+0Q * 7.0Q0B+00 2 ——— * SIOR_TI(5)
STCR * Crustacea and mollusks ® 7.006E+00 * 7:.0008+00 * -—- : STOR T{6}
STOR > Well water * L.OGOE+00 * 1.DODE+OD 2 --- *OSTOR_T(T)
S5TCR * Surface water * L.000B+00 * ;,DODE+00 3 —-—- 3 STOR_T(8)
STOR * Livestock fodder » 4.5C0E+01 ? 4.500E+01 ? - s §TOR_T(S)

3 2 2 E) 3
R021 * Thickness of building foundation (m) * nok use@ * 1.500E-01 * - * FLOORT
RO21 * Bulk density of building foundation {(g/cm**3} * not used * 2.400E+00 ° - 3 DENSFL
RG21 * Total porosity of the cover material * nok used * 4.000E-01 2 -—- = TPCV -
RO2% * Total porosity of the building foundation ¥ pot used ?* 1,000E-Q1 3 -—- 3 TPFL
R021 ? Volumetric water content of the cover waterial * = 3 * PH20CV

not used 5.000E-02 o
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Summary : 116-N-3 Overburden (Run #2) File: 116-N- 3 ‘Overburden.RAD

. Site-Specific Parameter Sunnsizy - (contmued)
0 T3 . . . . E 3 User 3

R021 3 Volumetric water content of the Ecundation R
RO21 ? Diffusion coefficient for radon gas (m/sec) : 3
RD21 2 in eover material T2
RO21 *? in foyndation materizal 3
ROZ2L @ in contaminated zone soil 3
RO21 * Radon vertical dimension of mixing (m) 2
RO22 3 Average building air exchange rate  (1/hr) :
#0231 * Height of the'building lroom} {m} 2
R021 * Building -interior area factor *
R021 ? Building deptk below ground. surface (m} :
R021 * Emanating power of Rn-222 gas L?
k021 * Emanating power of Rn-220 gas 3

3 : La
TITL * Number of graphical time points 2
TITL 3 Maximum number of integration points for dose 3
TITL ? Ma.xlmum nunber of :.ntagrat:r.cm points for risk a

Summary of Pathway Selections

Fathway L e

-1 -- . external gamma. - a

2 -- inhalation- {w/0 radomn}? active
-3 -- plant ingestion 3 active
4 -- meat ingestionm 2 active
5 -- - milk ingestion 2 - active
.6 -- aquatic foods s active
.7 -- drinking water : suppressed
8 -- soil ingestion i active
.8 ---radon 3 suppressed.
Find:peak pathway doses .8 ac ive

Ingut

not used

not used .
not used -
not used

not used
not used

not used -
not used !
not used

not used
not used
3z
7
257

User Selection

08/05/2002 + 15:05

Default
3.000E-02
~2.000E-06&

3.000E-07
2.000E-06

2.000B+00
- 5.000E-01
(2. 500FH00

0. 0C0E+D0
~1.0C0B+00
2.500E-01
1.500E-01

c134

by RESRAD | *  Parameter
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Rev.0
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PHZOFL.

DIFCY
DIFFL:
DIFCZ

FAIL

DMFL
EMANA (1)
EMANA {2}

NPTS
LYMRX -
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Fmimary : 116-W-3 Overburden (Run $2)

Area: 21980.00 sq-aare meters -

Thickness: 4.60 mweters
.Cover Depth: - 0.00 meters -
o - .

File: T16-K-3 Overburden . RD

al So:l Concentrations, pC.'z../g

~AmE241 .. 7. 120E-02
Co-60 S 9.4608E-02

Bu-154" - : 2.850E-62

‘Total Dose TDOSE(t), wrem/yr
-Basic Radiation’ Dose Limit = 1.500E+01 wrem/vr

't {years}: 0.000E+Dy  1.000E+00
TDOSE (£} -1.114E+00 . 85.865E-01.
M{t): 7.429E-D2 6.:5'?'7E-02
OMaximm TDOSE(E}: 1.114R+00 wmrem/yr

3.000E+00 - 7.600E+00  1.600E+01 4.200E+01- 4. FOGE+01 "1.3708+02 - 3.000R+02

7.750E-01 4.508E-01 "1.799E-01 3.253E-02 2.933E-02 2.069K-02 '1.584F-02

5.166E- 02 3.005E-02 ' 1.200E-02 2. 199E-03 1.955E- 03 '1.380E-03 1.0568-03
at t D 900E+00 years . o

G135

1.000E+03

5.0588-03
3.372E-04
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Summary : 116-N-3 Overburden (Run #2)} File: 116-N-3 Overburden.RAD
Total Dose Contrzbutmns TDOSE(i;p.t) for Individuel. Radlonuchdes i} and Pathways TP
As mrem/yr and Fraction .of: Total Dosé At t-= 0.000E+0C years
0 Water Independent Pathwdys (Inhalation excludes radon) .
B Ground Enhaﬂ.at:.ém— Radow’ : . Plemt . Meat MiTR
Radio- A A BEA

wuclide mremfyr fract.

Am-241- 2.065E-03 0.0019. 1.383E-03 0.0012 0,000E+0C £.0000, 1.460E-02- 0.0131 | 2.649E-04 0.0002 2.B7E-05 0.0000
Co-60  5.271E-01.0.8320 B.501E-07 0.0000, 0.000E+00 0;0000 1.Q75E-02 0.0096 : 1.020E-02 -0.0092° 2.337E-03 0.0021
Eu-154 1.37$E-01 0.1237

-7 0.0000 :: 0 .Q00E+00. 0.0004 " 3.740E-05.0.0000 ~1.281E=05 0.0000  3.385E-07 4.0000
5 O 0 Ao £ D 0.0 e O s ok 3 B 5

Total 1 057E+00 0. 9576. . 3B4B-03 0.0012: #. Q00E+00. 0. ooog 2. 539E-D2 . @228‘ 1.048E-02 0§.0054 2.3663—*03 ,3.5021

Tot.al Dose Cnntr:.but:.cns TDOSE{:L o, t) for Individual Radlonuclldes (i) aru:i Pathways (p}
As mrem/yr and Fraction of Total Dose At t = 0.0C0E+00 years
Water Dependent Pathways Co
Water Fish Radon Plant Meat Milk

[=2x =1

mrem/yr fract.

Am-241 0.000E+00 4.0090 O0.000E+00 CG.0000 0.000E+00 0.0000 0.00CE+00 -0.0000 0.000%E+00 0.0000 . 0.000E+00 0.0000
Co-60 0.000E+00 0.006C 0.000E+00 0.0000 ©,000E+00 0.0000 O.00CE+(0 0.0060 @€.0C0E+00 0.0000 0.000E+0CG 0.0000
Eu-154 0.060E+00 0.00C0 -0. 00OE+GG 0.0000 G.000E+Q00- £.0000 . 0.0008+00 0. 00GD  0.000E+08 0.0000 0-0QCE+Q0 0.8000
FTTETTE FFIfESEEE IFTT0T FOFTTLLET fFIETT PIfEfERf PSEESY c IIILETTRY ITATIL  ITIfILIIE IITIT o e i i
Total {.000E+00 0.0000 O0:000E+00 0.5000 0.000E+00 0.0000 0.000E+0Q 0.00C0 O.000E+00 C.0000 G.00CE+0C 0.0000
o*sum of all water independent and dependent pathways. '

C-136

“rhmfﬁrg/yr . fract.

7.561E-03 0.0068
6.962E-05 0.0001
7.T508-06 0.0000
IIffifiie Fiiffi

7.639E-03 0:.006%

All Pathways*

mrem/yr  fract.
2.551E-02 9.0232
9.504E-01 ¥.8530
1.379E-01 ©.1238
fITIEI0IT 129182
1.1148+00 1.0000
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Summary : 116-N-3 COverburden (Run #2) File: 115-¥-3.Overburden.RAD

Total Dose Contr:.butzons TDOSE (i, p,t) for Individual Radionuclides. {i)}. and Pathways -{p)
As mrem/yr and Fraction:of Total Dose At .t = 1,000E+00 years

0 ‘Water Independent Pathways {Inhélation excludes radom} X

o . ; - ) Milk
Raéio—, R N : . 3 N 'éﬁi : : . ;
Nuclide mrem/yr fract. mrem/ yr - fract. mrem/ yr Frack . m):em/yr fract. mrem/fyr fract.. mrem/yr- fract.
........  AAAAAZ FAAAAL AARARARAL:BARARE SEEE . FREARE ARERARRAA RRARAS X ARAIRAAAA AARAAR - AZARSAREY REEEEA

Am-241 2.062E-03 0. 0021 1‘3BlE—3330.0014 G;OOGE%OO OthQO I- 4553,92 9.0148. 2.645E-04.-0:0003 2;8715-05 0..0000 '7.5493303”0.0077
Co-60 . B.127E-01.0.8238 .7.452E-07 0.0000 0.000E+00 0.0000. $.423B-03 0.0096  S.P40E=03:0.08051 2.048E:03 0.0021 '6.I03E-0S 0.0001

Eu-154 1.274E-01.0.1292 '3.217E-07 000800 :0.000E£00 0:0000° 3.457E-05 0.0000. 1.184E-050.(000 ~3.1Z8E-07 0.0000: 7.162E-06 .0.00:00

00 0 0 A A A 08 e e 4 R 5 0 O o 90 A s T O ol e A o O iy

Total - §.422E-01 0.9551 - 1.382E-03 -0.00k4 ~0.000E+00 €.0C000°  2.4048-02 0.0244 9.216E-03 0.0093 :2.078E-03 0.0021 7.6L7E-03 0.0077
Total Dose ‘Contribuvions TDOSE(%,p,t) for Individwel Radionuclides (i) and Pathways I(p)

. A5 mrem/yr and Fraction of Total Pose At t = 1.000F+00 vears
‘Water Dependent Pathways ’

Plant Milk - L All Pathways*
CERERTRE e . ; KRR R

mrﬂnf’yr fradk. | - weewf v ‘fract.
AARARRARS AARARR AABAARRA RARKAR - BARRKARAR RE

Am-241 -O_DOUE+QO 0.0000 G;OBOE%OO;D.OOUD .B.DQOE%OD 9.0000° 0-000E+08 O.DBOD:'0.00UE%UG-0.0UOU -b;OQDE#UD 9.0000. 2.586E-02 0.0262
Cos60 - 10,.000E4+00..0.0000 0-000E+00 0.0000 0:€00E+0) .0.D000: "¢.000E+00. 0.0009: :0.000EL00 0.0000. -0 .000E+00 0.0000g.332E~01 0.84%6
“E-154-. 0:000E+00 0.0000- : ‘0. 000E+00 00000 O 00034—00 000" 0;000E+00 0.0000 -0 000E+00 6:0000 "1,275E-01 0.1232
fTTErtE fRfEITEIT fTEfif fEIfEfift II CfTTEET FTfIFFRLE PRfLff PETTELIIL $ITREL CFITREIILY TITILAL
Total - 0LO0GOE+00-0.0000 D OQGE+00_0 OOQG.\OLDODE+OD'D.GGDO-.0.000E+DB 0.0000 ..0.000E+00. 00000 Go000E+G0 -0 .08080 9. SGSE 01 1.0000
0*Sum of all water independent and dependént pathways. ’ - . PR B : -

C-137
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Summary

Total Dose Contributions TDOSE(i,p,t) for Individual Radisnuclides (i} and Pathways (p)
Az mrem/yr and Fraction of Total Dose At 't = 3. 000E+00 vears
Water Imdependent Pathways (Inhalation .excluides radon)

Inhalation : Radon e Prant Meat

[}

9 Ground

 Radio-.. AREARABARAAAEARA
Nucllde mrem/yr fract

-Am-241 2.055E- 03 g.0027
Co-50 £5.2456=01 8.8959
Eu-1%4 "1.089E-01 0. 1405_

Total 7.355E-010.9430

Total Dosé Contributions TDOSE(i,p,t} for Individual Radiomclides:

[ . Water
Radfo-  ARAAREARASASARAR
Nuelide wmren/yr .Eract.
SEERAZE ERRSLLLAE REAiia

Am-241 0., 0GOE+00 020000
.Co-60 ©0.000E+D00.0000
Eu-1534  -0.000EF00 Q0000

.Total -0 .0DDEF00 0. 0008

T« Limit =

mrem/ vE

1.376E-03

: 5.726E-07

2,748B-07

1:377E-03"

m¥en/yr

©.000E+00
T :0C0E+00
0.000E+00
TTITITILL

Q0.000E+0Q0

‘0.0018 0..000E+00
0.0000° 0.0Q0E+O0G

0.5 year 08/05/2002° 1%5:05 DPage 16

£ 116-N-3 Qverburden (Run. #2} File: .116-N-3 Overburden.RAD

ﬁract. mrem/yr ‘fracr. -
ARRAARAAA

-1.453E—D2-U.OIBS"ZJGBSE»O4 0.0003

00000 @.0DOE+00

FEEETELE
‘©.0018 0.080E+00

2:i953B-05 0.0000 1.011iE-05 0,0000
- IITIIITIT FEIREEIREEITETLFITREIR
2:1808-02"0.0281  7.1%48-03 0.0092

As mrem/yr and Fraction of Total Dose At t = 3.000E+50 Yyears
Water Dependent Pathways :

Radon
RARRAARARAAARRAG
fract._ -mrem/yr fract, -

b Sy

‘0.0000 . 0 Q0OE+DD 0.0000 QUQO0E+00 0.0000  0.00CE+0D 0.0000

0.0000 0I0DOE+00 0.0000 - 0.G00E+00°0.0000 - O.00GEI00: 0.,0000

"0.0000° 0.0Q0E+00 -CL0000 9 000Bi00 0.0000 .0.000E+00 0.0000.

T1221%° IIITILI01 PI19%F "PEIffIfer XLIfl TLETERLit fiffif
0.0000 CIOBCE4E0 0.0000 - 0:000E+00 0.G000 0.000E+00 §.0000

0*5um of all water independent and dependent pathways.

C-138

F.241E-03 '0.0093 @ 6.870E-03 0./0089

(i) and

CVP-2002-00002
Rev. 0

mrem/yr fract

-2.851E-05 0:0000 - 7. 524E—03 £.0097
1.S74E-03 0.6020 :4.690E-05 0.0001
2.672E-07-0.0000  6.118E-05" 0.0000
TITF17E82 TIILEE - IFFLFITFE f1145F
1.603E-030.0021 - 7.577E-G¥ 0.0098

‘Patiwmys ' {p)

© ALl Pathways*

0.Q00E+00-0.0000 ."2.578E-02 0.0333
0.000E+00 00000 - 6.403B- Dk D.8262
0.0Q00E+00: &.0000 - - T.089B-01. ¢:1405

IIFTEETEE 1839t ¢

- 0. Q00E+00Q '¢-0000 ©7.750E-01 1.0000

_TEemiY? :
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ﬁm\ Summary : 116-N-3 Overburden (Run 32) File: 136-H-3 Overhurdan.RAD

3 Total ‘Dose Comtributions TDOSE(i,p,t) for Inﬂividual'Radionuclides {i) and Pathways (p)
2% wrem/yr and Fraction of Total Dose At t <'7. 600E+00 years

[P - Water Independent Pathways {rnhalaticn’ excludes radon}

o o cGroand . o Iv_ﬂhaiai;ion - Plant . Meat
Radio-’ ; - AR RAR ﬁﬁﬁiﬁﬁﬁiﬁﬁﬁiﬁAﬁA“AAAAAAAABAAAAAAA
Nuclide wrem/yr fract. mrem/yr “Fract. mren/yr - £ra
................... et e A i AAERAREAR AAAR

v . ARARARRAR :

am-241 2.039E-03 0.0045 '1.366E-03 0.0030 -0.000E£00 0,0080 1.£42E-02 0.0320 2.616E-04 0.0006 '2.B40E-05 .0001 “7,£672-03 0.01%6
Co-60 3-408E-01 0.7561 ' 3.135E-07 .G.0000 0.000E+00 0.0000 3.951E-03 0.0088 3.749E-03 0.0083 #.590F-04 0.0019° 2.555E-05.0.0001
Eu-154 - 7.575E-02 0.1681  1.912E-07. 6,000 0.000E+G0 0.00D0  2.D55B-65 0.0000 7.0378-06 0.0000 “1.8608-07 0.0000. ~4.253E-06 0.0900
$TETTY TEEFTEELY TIfEST TETIITIES -PIATTT - SITETERLT FRfIfl FEEETFIIT TEEE4E PEIIFIREY 1RLTif FREFITIST FIERET - FITREEREE f1iifi
Total - 4:288E-0L 0.9286. I1.367E-03 010030 * 0.0D0E+00 ¢.0000 1/840E-02 0.0488  4.018%-03 0.0089 8- B7EE-04 0.0020. 7.497E-03 0.0166

0
Total Dose Contr:l.bl.rtz.ons TDOSE(l,p,l:) for Individual Rad:.onucl:.ées (:L) and Pa.thways Hp}
-Ag mre\n!yr and Fraction of Total Dose At Tt =7 600E+00 vears
o . Water Dependent Pathways

. ' m.rem;’yr
Am 241 0.000E+00.0.0080 | 0:000B+00 0,000 o,ooos+no 00900 o.aoos+oo’o.upoo 0.000E¥00 T.0G00 o.OGOE{bo 00000 2. 555802 0,0568
- Co-60 0. CODE+00 0.0000 0.000E+00°0.0000 0. 000E+00 0.0000  "0.000E+00 0.0000  0.000E+00 ©,0000 . 0.-000B+00 ¢.0000. 3.484E-01 Q.775%

Eu-154° 0.000E+00 0.0080 (-000E+06 0.0000 < '0.000E£0¢ 0.0000 0-0005+00
FEfffff fRRETEREL TEITTY TILEEFIET UM IEIfITILIL TTIMLL
Total - 0.GO0E+DO 00000 0.0CUE+00 0.8000 0.000E+00 0.0000 -0.080E+00
O*Sum of all water independent and dependent pathways.

0 000E+00

'0.000E+00 8.0000. 7.578E-02 0.1681
FIITTFTEF $EETFL TEIITIEIT 18121
0-000E+00 0.0000 . 4.508E-01; 1.0000

0. 000E+oq
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Summary : 116-N-3 Overburden [(Run #2) . File: 116-8-3 Overbiirden . RATD -

‘Total Dosé Contributions TDOSE(L,p,t) ‘£ér THdividual Radionuclidés (i) and Pathways (D}
As mrem/yr and Fract:.on of Total Dose At £ = 1.600E:01 years

o Water Independent Pathways lInhaJ.atlon excludes radon) .

0 . Ground Irbaiatibi B . Ment i rak S Soil
Radio- RAAARARAAARRAAAL SAARAAAAABAARAA ! AAARE p—gp"p'p"w"g‘np"jgﬁp'i " AARRREARRARRAARE ARAARARRAAARARAR
Nuclide mréw/yr fract. mrem/yr fract mrem/yr frac:t. . rnrem/yr fract mrem/yr fract - mrem;’yr frg.ct“ mrem/yy fract.

Am-241 2.012E-03 0.0112 1.347E-03 0.0075 0.000E+00 0. 0000_ 1.4_233-;02 0.0791 ..2.581E-04 _.0.001'4 2‘.8015‘—05 0.0002 -7;36_5E-U'3 0.0405
Co~60 l.i'ZE:E-Ol 0.626%  1.034E-07 §-0g00  9.DOSEG0 0.0000, 1.307E-03 ©.0073 1.240E-03 ©.006% 2.842B-04 0.0016 _B.éGBE--UG 0‘.000_0
Fu-154 3.90 E-02 0.2172  9.863E-08 0.9000 0.000E+00 0.0000. 1.060E-05 6.0002  3.630E-06 0.0000 9.552E-080.0000

TIfifef IItYrTLY FEOLET IfIfEIFIT TILILT. CIITITFRLL LREIff i.ii.iiii'ii fifiif ILITIFIfT ITLILT
Total ‘l 347E-03 0. 0075 NH.DQDEH}& 0.0000 1.554B-02 0.0864 - t.502E-63 D._QOBQ 3.Z3E-04 0.0017 .7, 3753‘03 3.0410
8 . : o : '
Fotal Dose, Contributions TDOSE(i,p.t) for Individual Radionuclides {1} and Pathways (p}
As mrem/yr and ?ract:r_on. of Total Dose At ¢ = 1.600E+01 years
o Water Dependent Pathways . :

Plant A)1l Pathways*

Am-241 - 0.G00E+00 0.0000 0_.000E+1JD '0.0000 U COOE+0D [')' 0000: 0.000E+00 0.0000 - D OUOE+00 0._0000 ;O.pO_-OEH)O 0.0[}00 2.524E-02 -0.2403
Co-60 " . 0_.0003-1-00_'0_.00'00 0.000E+00 0.0000 .0, 000E+00 0 00‘00. 0.000E+00 0_.0000 [ OOUE-Q-UB 0.0000.- 0. COOE+00 0.0000 1.I56E- 01 D 6425
En-154 . 0.000E+0C 0.000C . 0.000E+00 0.0000 0.0C0E+00 0.0008 - 0. 000E+0C 0.0000 .0.GOOE+00 0.0C00 3. S0SE-02 0.2173
115 FF TTE1182%F SEEIT1  ITEIFINIE TLTILT L E11ffREEs iifiif IFEIiTEEE FE1ETE iiiflifﬁ ITIFET CPEIRIILIT PIITIL
Total G.00GE+O0 0.0000 - 0.000E+00-0..0000 _-0.000E+00 0.0000; 0.000E+C0 . 07000 0. 000E+B0 O'.OO0.0 _0 .0DOE+00 0.0000 . 1.799E-01 1.0000

o*3um of all water . independent and depen&ent pathways. ’ oL
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IRESRAD,

'Amr24l
Co-6&0
Bu-~154

CIITifif
Total -

s]
0
Radio-..

Nuclide

Am-241 -
Co~60
Eu-154
ITEITEL
. Total
O¥*Sum of

Rddio- -ARR
Nuclzde

Version 6.1 . Te Limit = 9.5 year 98/05/2002 15:05. Page is
: 116-~N-3 Overburden (Run #2) File: 116-N-3 Overburden .RAD
Total Doge Contributions TDOSE{i,p,t} for Iadividual Radiomiclides (i) and
As wrew/yr and Fraction of Total Dose At t = 4I200B+0L years
Water Independsnt Pathways (Inhalatlcn excludes radon)
_Ground L Inha.latlon _ Radon . :

-t mx:em/yr and Fraction of Total Dose At ¢ =
‘Water Dependent Pathways

mrew/yr . fract. mrem/yr fract. m/yr fract. -
S RAARER e AR ARAR
-1.928E-03050584 -1.291E-03 0.0391 .G.GODE+OO-QLOOOD
.3.675E=03 0.1114 . -3, 37DE-09°'0.0000  -@:000E+00-.0.0000
(5.-035R-03 0.1526. “12271E-08 0.0000.  0.000E+00.0,0000
0 A O o o 4 0 ol o 3 8
1.064B-02. 0:3235 1.291E- 03.0.0391. "0.000E+00 -0.0000

Total Dose Contributions TDOSE(i,p,t)
HWater Fish Radon

memiyr fract. . mwrem/yr fract. m:r:émfyr “Erdct.
ARAAARAAR RAAKER  ARAAAARAR ARREA G AREARAARA :
S0.DOOE+DQ "2, 0000 G.DGDE+OU‘D.OOGO (0L Q00E+00 - 0 0600 -
G.000E+00" ¢, 0040 ° 0.000EI00 9.0000 O-QC0E+00 0 ;0600
6.0005+00 ¥:G00B+20’ ! 0. 000E+00 00000
ITFETTETE TITITL  IILTISLRL-TTERLL  ITTIILE% 22813
0.000E4+00. 0.0000  0.000E+00 0.0000 ‘G.000E+00 0.0000
all. water independént. and dependent pathways.

v

e ... .

0. 4133 .
'4:2615-35_0 GO%3

1.3635-02-
4 .043E-05% '\ 0.0032
1.386E-06 0.0000 4.677E~07 0.0000,

‘L-368E- oz 0.4146: 2,B884E- 04_6 0087

for Individual Radiomiclides (i} and
4. 200E+0Y years

Plant

.0.0QDE+DD
0.000E+00 .0.0000
0.0008+00 0.0000

IIfITI77T ¥F

0..GO0E+00 0. 0000
L 0.000E+00°0 .0000
0-000E+00 40000 -

0.000E+00 ‘0.0008 . 0.000E+00 ©.0000

- C-141

27475E-04 0.007S

BRAREA
“QLO00E+G0 00000
‘0.G00E«00 0.0000

CVP-2002-00002

Rev. 0

Pa thwa_ys P}

guoo08
0.0003

2.684R-05
8.264RE-06
1.236E-08

3.611E- G5

Pathways {p)

Milk

‘R?F@EEPHPEﬁHPEAgs

mrem/yr fract .

0.C00E+00.0.0000

0. 00000

mrem/yr fract.’

0:0000 " 2.830E-07

9.0021°°

“31768B203°
0000 -~ 5..037E-03
IETIET.

oL00€0" 3.295E-02

7.085E-03 7072139
2.760E-07 0.0600
0.0000
181712
£.2139

7.057E~C3

A1l Pathways*

fract.
ABKRAR
2:418E-02 0.7331
D.1ll42
©.1527
f1ifis
1:9600

FEITTEEIT



CVP-2002-00002

Rev. 0
1RESRAD, Version 6. T« Limit = 0.5 year. ag8/05/2002- 15:05 Page -20
Summary : 116-N-3 Overburden (Run #2) File: 116-N-3 Overburden.RAD- TN,
Totgl Dose Contributions® TDOSE(i,p,t) for Tndividudl Radiomuclides {i} and Pathways- (p) K#(;;j

As-.mrem/vr and Fraction of Total Dose At .t = 4.700E+01 years
Water I'ndependent. Pathways {Inhalation excludes radon}
E Blant : Meat

o

o - ‘gronsd Raden

m.rem[yr fract. . mremfyr fract. erem_/yr f'l.;act.- irlrem/Yr fract.

Am-241.-1:912E-03 0.0652.. 1.280E-03 0.0436 G.000E+00 0.0000. 1:352E-02 0.4610 2.455E-04 0.0084 '2.662E-05 0.0009
Co-60 - 1.903E-03 0.0649. 1.745E-0% 0:0000 0.000E+00 0;0000. 2.206E:05 0.0008 2.093E-05 0:0007 4.736E-06 0.0002
Eu-18&. - 3,395E-03. 0.1158 - 8.570E-09 0.0000 0.000E+00-0.000¢. :$.209E-07 0.0060 - 3.184E-07 0.0000 .B.335R-02 0.0000
t111851 fIT1122T PTRLEF- TEFRELffr 1fI181 QIfIPIIII PRRIST CITITTIILL IFITIE [LITEEf TEEILT. - ITEITRILLE IITIIE
Total  7.710E-03 ,2458 . 1.280E-03 0.0436 OIOOGE+00° 0. 0008 '1.353%-02 0.46T8 ~2.6678-04 000051 3.142E-05 0.0021-

3 .
Total Dose Contributions.TDOSE(i,p,t) for Individual Radionuclides (i} "and Pathways (p}
3 as mrem/yr and Fraction of Total Doge At L = 4.700E+01 years

[} Water Dependent Pathways :

1) Meatl " Milk . Al: Pathways*.
. - AARAAAARARAARARA ARARARARARARARAR AAAARAARARRARAAR
- mremjyr fract. mremfyr Eract. mrem/yr fract.  mrem/yr. fract.

ARRER <ARRARA ARA A ARAARARA AARARA ARAAAARAR ARAHAR

0.000B+00 0.0000 O.000B+0Q G.000¢ 0. 000E+00 0. 0000'- 0.800E+00 0.0000 0.000Ex+00. 0-0C00 .0 .000E+D0. G.0080 '2.3983-02 0.8177

0.GOOE+00 G:0000 - 0.000E+00 0.6000 0.CG00E+60 0:0000 - 0.000E+00 0.0000 " 0.00GE+00. 0.0000-  0.900E+00 0.000C -1:951E-03 0.0665
_U.QOOE’-:-DO-0.0000 0.000E+00 0.0080C 0.000E+00-0.0000 0.000E+00 0.0000 ~O.000E+00.0:0000 O.G00E+00.-0.0000: 3.397E-03 0.1158
fTTFiTERT OfIffe  TIFTTREET ffEfff PIfSETIIT RTRINT o LTIIERIRT ITILNL TIELELIIT IRIITI PITITILLT TRiTiT PTf3f11E5 - fERL5E
0.000E+00::0.008C - 0 000E+00, 0.0000 . 0..000E+00 0.0000 . 0.C000E+Q0 0.0000. 0.00CE+0( 0.C000 . 0.CO0E+0Q 00060 .2.933E-92 1.0000
p*Sem of all water independent and dependent pathways. . . . L -

{
|
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Summary : 116-N-3 Overburden (Run #2) . File: 116-8-3 Overburden.RAD

Total Dose Contributions. TROSE{i,p,t} for Individual Radicmiclideés (1) dnd Pathways  (p}
“As mrem/yr and Fraction of Total Dose At & = 1.370E:02 years
] Waker Independant Pa\‘:hhrays (Inhalation eixcludes radérn)
Q E . at:l.on.
Rad:.of ARRERARRARARKARR ; o
Nuclide mrem/yr fract . mrem/yr Frack,

am=241 . L.650E-03 0.0797 1.104E-03 0‘0533-:0.0002+00 00000 ‘1.167E-02 C:5638 2-122E—O4_0.0103"2L296E-05 0.0011 6.034E-03 G.2316
€0-60 - "1.257E-080.0000 ‘1.244E-14'0.0000 ¢.0008+00 010000 ‘1.574EZ10.0.0000 -~ 114338-10'0.0000  3.421B-11.0.9000  1:0198-12 0.0000
Fu-154 . 2 821E-06"0.0001 .7.1228-12.0.0000. 0.000E+00. 00000 -7-633B-1C- 0.000¢ 2.621E-15. 0.0000° 6.9268-12 0.0000 1.586E-10 0.0000

i 00 0 D 510 D o 2 0 o
Total - 1:653E-03 0.0799 1.104E-03 0.0533 ° 0.000E+00.0.0000 1.167E-02 0.5638 < 2.122E-04 0.0163 2.296E-05 0.00I1 ' 6.034E-03 0.2916

a .
Total Dose Contributicns TDOSE(i,p,t) for Individual Rad:l.omclldes {1) “2nd Pathways {p}
As mrem/yr and Fraction of Total Dose At t = 1.3708+02 years

o ‘Water Dependant Pathways

0. . ; . fiater .  Fish ‘Radon - Tlant Meat . Milk 3 ALl Pathways*'
Radic- - ARARRAZRRARRARES AREARAARRARSARRE  BARRRNARARKARAAL Jﬁiﬁé}ﬂnphaﬂanaaﬂ'_Apgnnaﬁﬁﬁﬁégpnpg " “ " “ “ ' ' ' ‘ " " " “ ' " " “ " “ ‘ “ ' “ “ ARRAARARAAAARARE  ARRARARAKAAARRER
Nuciide mrem/yr. fract. mrem/yz Eract. -~ wremfyr fract. = mrem/yr <fract. - wremfyr fract. - mremfyr -fract. : rn.rem!yr frar.‘t
ARARARA ARARRARAA ARARAR ARARARAAR AKAAAA - ARERRARAR -ARARAS -RARAARRAZ AAARAS ARARRARAA RRARAR AAZAZAARAR AARARK ARARARARK ARARAK

Am-241. 0.0BDE+00 G.0000 0.000E+00 0.0G60  .0.000E+00 010000 0:000E+00 0.0000 - 02000E+00 0.0000 ©0:C00E+00 n.oooo._z.essﬁvoz-o.sgss
Co-60 ° 0.000B+00 0.0000 '0.000E4+00.0.0000 ~0.000E+D0 0.0000  0.000E+00-0.0000 -0-000E+00°0.0000 © 0.C0GE+00 0.0000 -1.391E-08 0.00600
Fu=154- 0000400 000087 -0.060E:00.0.0000 0.0G0E+00 0:I0000 - 0. 000E+00°¢.0005 - 0.000R+00 2,000 07000E+00- 010000 ‘2.823E-06 00601
TEET9FE TTESEFLTE 2TFITE. CLOTTAIFLE £I487 ITETLLE9T FIT11% IITTREIT E£1TFF  DEFEETTIL ITIIRE  RRITIEEITT 111 RILIETTRE FEEIIT
Total : 0.000E+00 0.4000 ~0:000E+00:.0.000¢ " 0:000E+0C 0.0000 "0.000E+00 C.0000 - 0.000E+00° 0.0000 0.000E+00 0.0000  2.06SE-02- 1.0000
o*sum of all water 1ndependent and dependent. pathways. . ’ . Lo R : . '

C-143
p




CVP-2002-00002
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1RESRAD, Version 6.1 Te Limit = 0.5 year 08/05/2002 15:05 "Page --22
Summary : 116-N-3 Overburden (Run #2} File: -116-N-3 Overburden.RAD

Tatal Dose Contributions. TDOSE{i,p.t} for Individual Radicnuclides (i) and Pathways P
As mrem/yr and Fraction of Total Dose At.t = 3,000E+02 years
Water Independent “Pathways (Imhalation excludes radon)

(= =]
(%]
H;
[}
g
7

: * Iuhalation Badoh . . Plant - Heat
Radio- ARBEAAR CizaRsizs % AAAAARARARAAA . CARREAAEAER _ y
Muclide .mrem/yr Ffract. mrem/yr fract. g r_n{ﬁ:r_n{g_ff _ fract. ml:"?mfyr fract. fract .

ARAAADRAA- ARARMAA AAARARAAA AARARR,. ‘&

-Am-241  1.264E-03 0.6798 :8.440‘}3-04 0.0533  0.060E+CO .O.GDOU 8.937E-03 05642 -1.632E-04 0.0103. 1.7‘563_‘—05' 0.0011 - 4.614E-03 0.2913

Co-60 £.477E-18 0.0000 5,939B-24 .0.0000. 0.000E+00.0.0600  7.509E-20 0.0000 -.7,124E-20 0.0600: 1.6338-20 0.0000.. 4.864E-22 0.0000

. #TTTFTTTE fEEfET PETPTITLT TTEff fELISfTESE PFIIRE. IRIITRELE-TRTREL. PrRERERE IITIFI IITISIELT ITITIL
85440504 0.0533  0.000E+00: 00006 ~3.937E-03. 0.5642 "1.632E-04 8.6103. 7, 756E-05.9.0011 <£.614E-63 X.2913

TfEfEftic
1.254E-03

Total Doge Contributions: TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways {p)
As mrem/yr and Fracticn of Tetal Dose At t = 3.000E+02 years

0 X -Waber:Dependent Pathways

] 11 Pathways*’
Radio-- ARAALE 3 K
Nuclide mrem/yr fragt. wrem/yr fract. 7 ] . mrem/yr . fract.
P anErrihae EEmEa : REAERRRAA ARRAAA . . x =S . S AFRRELRE RAZEAL

Am-241 - 0.COOE+00 0.0000 + 0-C00E+00 '0.0000 - 0.00GE+00-0.0000 0.090E+00 -0.0000 0.000E+00 0.0000 - D.00CE+C0 0.0000 - 1IG84E-02 1.0000
Co-60 - 0.000E+00 0:0000 0.000E+0C.0,.0000 -0.000E+00 0.0C00 0-000E+00 0.0000 . "0.000E+G0 £.00G0. 0.000E+00.0.0000° .6.6408-18 0.0000
Eu<154  §.000E+00 0.0000 O.C00E+00 .0000 -0.000E+00 0.0000 -0:0G0E+00 0.0000. 0.000E+00 ©.0000 0.000E+00° ©.0000 - 7.442E-12 -0.0000
FIIfIff PTifffieft frffff FITPIfETE TEITAL CIITILELRT ITITIX L 0 s R 20 e 0 0 0 O e 2 e e 4
Total  0.000E+DC 0.0000 0.000E+00 0.0000 . 0.0G0E+GG 0.0000 0.000E+00 §.0000. 0.000E+00 €.0000. 0.0C0E+00 0.0000 © L.S84E-02 1.0000
g*Sum of a1l water independent and dependent pathways. C R ' o : -

C-144

7.438E-12 0.0000  1,878E-17 0:0000- 0.0005+00-0.0Q00  2.0L8E-IS ©£.0000 . 6.909E-16 0.0000 .1.§26E-17 0.0004 4.181E-16 0.0000
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Rev. ¢
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{é,ﬁh\ Summazy : 116-F-3 Overburden {Run #2) © File: 116-K-3. Overburden.RAD

| ) Total Dose Contributions TDOSE(i,p.t) For Individual Radlanuclldes {i} and Pathways {p}
' AS ‘mrémfyr and Fraction of Total Dose At t'= 1.000E+03 years
Water Indepenrdent Pathways (Inhalat:.on excludes radon}

rrrem/yr fract. - mrem/yr fract_-

REREEE i ‘ - 3
Am-241 - 4.056E-04 0.0802. . 2.567E- 04.0.0527.'u.oooﬂ+co 0.0000 2.868E<03 05670 :.&303—05'0;0107- 5.5778-06 0.0011¢ 1.45&3—03.o.2332
Co-50 .° 0.000E+00 0.06007 . 0.000B+B0. 0.0000 - 0.000E+00 0.0000 *§.000E+60 0.0000° 0.000E+00 0.0000 (.000B+00° 0.0000° 0.000E+00 ©.p600
" Eu-154 ‘0.000E+Q0 0.0000. . 0.000E+08 0.0000 .9.0002+00 0.0000 .0.¢00E+0¢ 0.6000. . 000E+00 0.0000 :0.GO0E+0C 0.05060 0.400E+00 0.G000
505 0 0 0 0 8 0 o O o 1 10 A o o 0 o A e 0 e ’:T:ﬁﬁfiii EEFTTE - EETTIFTEL i‘ff]‘.‘ﬂ‘
Total :4.056E-0% 0.0802 2.667E-0¢4 00527 0-G00E+00 0. 0000 - 2. B68F-03 0.5670: 5. 430E-05-0.0107 '5.5778- 06%0.0017° 1.4588-03 D.2882

a .
“Tatal Dose Contrlbutzons ’I'.DOSE{J. p,t} Tor Indlvzdual Radlonuclldes Ti} ‘and Pathwayé {p}
As wrem/yr and Fracticn of Total Dosé At t = :.000E+03 years S
o . Water Dependent ' Pathways .
o . ) Water ’ Fish Radon - Plant - Meat Milk Al}. Pathways*

emmerns Ammmmeher ZEREmmat ML o smmp 8 ENEas gEmmcmRLe saoz

Am-341  0.000E+00 06000 5.590E-I0 0.0000 0.000B+00 o,ﬂono 0 -000E400 0.0000 0.000E+00.0.0000 0 :DOIEF0D 0.0000 '5.0533;03';.9000
Co-58 -0.000E+CG0O 0.0000 O.000E+00 0.0000° 0. Q000 0:0000 '0.00DE-F'GD: 0,0000 - D.ﬂ{)(_)EJrDO'_G.QﬂOU 0.0B0E+00 0.0000° 0.000E+00 ©.0009
Eu~154 0.000E+00 0.0000 0.000E+00 .0.0000 -0 000E+0Q 0.0000  [0.000E+00 0.{000 ' 0.0C0E+00-0,0000. Q.C00E+00 0.0000  0.000E+0Q 0.0000
8190 AT i 0 A A s e I.iifﬁ CITITIREIL FINLLT EIfITTEER IifEI PIFITIIRIOERTERY FIIITTRER 111552 ~IITIEIIEI EIITER
Total [U.ODDE+DD 00000 5.550B-10 0.0000 0! 0003-\-00. 0.0800 0.000BA00 §.0000: 0.CO00B+00 0.0000 O.000E40¢ ©.0000 5.058B-03 1:000%
0*8um of all water independent and dependent pathways. : . -
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iRESRAD, Versu:n 8.1. . T« bLimit = 9.5 -year p'5f05/2&02 15:05 Page  24°
Summary : 116-N-3 Overburden (Run #2) File: 116-N-3 Overburden.RAD

- Dose/Source Ratios Summed. Over All Pathways |
Parent and, Progeny Principal Radiommclide Contributions Imhcated

dparent Preduct Branch L. DSR(] t)}  fowem/yr}/{pCi/g}

A4) .43  Fragtipor L3 o D&GE&BQ‘1~ObﬂE : OEE0R 1.600E+01 4 el i 3. 009FE+02: 1.000E%03
AAZRARA ARARRAR AASARARAN  AAARRRRAR ARARRARRR y “RARABARRA A &) ;  AAARRAARE ARRERARRA
Am-241 . Am-24% 1,000E+0Q0, = 3.639E-01 3.6335—01-3.621E-01 3. 583E-01 -3.544E-01 3.395E101 3.368E-01 2;904E701 2.220E-01 7.008E-02 -
Am-241 Rp-237 1.000E+G0 §.385E-07 2.924E-06 6.907E-06.1.602E-05 3.247E-05 8.195E-05 9:127E-05 .2.4548-04 4.713E-04 9.595E-04

Am-241 U-233 - 1.000E+00 ..-2.505E-14 1_.431E-13 5.710E-13 3,340E-12 1.330B-11 §.272E-11 1.020E-10 7.2062-10 2.573E-09 1.766E-08
Am-241 Th-229 1.000E+09 8.814E-28 1.271E-16 1.458E-15 1.756E-14 1_459E-13 2.355E-12 3,313E-12. 7.075E-11 5.S11E-18 9.6515-0%
Bm-241  ADSR(3} 3.639E-01 3.633E-01 3.621E-01 -3.584E-62 3.544E-01 3.326E-03 3.369E-01 2.966E-01 2.225E-01 7.1048-02
0Co-60 ‘£6-60°  1.000E+80 - 2:C05SE+01 8.BOT7E+RO 6. 763E+00 3.893E+00 1.222E+00 3. 953E 02 2.062E-02 1.471iE-07 7.019E-17 0. 0C00E+00
0Bu154. En-154 1.0GCE+00 4_773E+004. 212E400 3750400 2.622E+00 1.353E=00 3. 743E-01 1.175E-01 ; 2.831E-34
§17717F TTTT49F TITEEEfff . IfIFffeff TITTTfe TETTTifif fEfffFResy PIIfiseer F1TfPiff fTifffsif $i15T#IT 11E3F15T
*Branch Fraction is the curnulat:.ve factor for the j't principel radionuclide daughter: CUMBRF {j). = BRF(1}*BRF{2)* ... BRF{j).
The DSR inciudes contnbutwns from assoc:l.ated (half-1ife & €.5 yr} daughters. . B

Single Radicmclide 3011 Gn:.del:_nes @i ) in pCi/g
Basic Radiation Dose Limit = 1.500E+01 mrem/yr -

DNucl:-.de : . L K . :

: (i} t= 0,000F+00 ~ 1.000E+0C :3.000E+£00 4 7003+01- 3.000E+02, - 1.000E303

O Sog " BARARARAR  ARAAARAAA  ARAAARAAA i gt e i et

: Am-241 4.1228+01 . 4.129E10%  4.143E+01. 4.174F+01  4.232E+0%  4.417E+01  .4.453E+01  5.162E+01 . 6.743E+0l . 2.112E402 .
Co-60 . 1.493E:00 . 1,703E:+00 | 2.216E+00. 4.061E+00 1.228E+01 - 3.766H+02. .7.2748+02 - 1.0208408 +1.131E+15  *1.131E+15
Eu-154 3.143E+00 . 3.400E+00. 3_981E+00. -.5.720E+00  1,108E+01  8,.606R+01  1.276E+02 | 1.536E+d5  5.825E+10  *2.6358+14
TIERiTi L5 2 A 0 0 A AU o 1 3 A e i 4 ‘fiiiififl' S 0 O 4 R s O o o s
*RAt speclfu: activ:.ty limiz . ' : R - .
0 : -

Bummed Dose/Scurce Ratios DSR(i,t) ia (mrem/yr]/(pclfg)
- and Single Radiomuclide Scil Guidelines G(i,t) in pCi/g
at tmin = time of minimum single radiomuclide scil guideline
and et .tmax = time of maximum total dose = 0.000E+00 years

giuclide “Initial tmin DSRI{i,tmin) G(i.,'tmin} DSR{i,tmax} G{i,tmax)
AR o tpci/ay o lyears) Cessnn dpCirg) o PCifa)
4 BBARRDARD AARPAAAAR ADDADAARD  ARARRAAADLA
Am-241 7.120E-02 _O.Q00E+00 ’ 3.6838E-01 4,122E+01 3.635E-01 4.122E+01
" Co-60 9.460E-Q2 ' 0.00D0E+00 1.005E+01  1.493E+00 ° 1.005E+01 1.493E+Q0
Eu-154 2.890E-042 © o B.GO0E+G0 4.773E+00 3.143B+00 4.773E+00 3.143E+00

R Q6 0 0 A 0 4 0 e 4 3 P M 8 1
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1RES§AD, Version 6.1
Summary 116-N-3 Overburden

0Nuclide Parent  BRF{i)
2] : AP
A ErRRARA
2m-221  Am-241 1.000E+00
ONp-237 .Am-241 1.000E+00
0U¥-233 Am-241 1.00C0E+0Q
0Th-229 Am-241 1.000E+00
0Co-80  Co-&0  1.0CO0E+00
OBu-154 Eu-154 T1.0C0E+Q0

1111151 #1f917 IITEIfIER

(Run #2) .

t= 0.000E+DO

2.531B-02
5.682E-08
1.784E~15
£.275E-13
9.504E-01
1.3798-01

T« Limit = 0.5 year

0e/05/2002 15:05 Page 25

File:

116-N-3 Overburden.RAD

Individual Muclide Doge Summed Over All Pathways
Nuclide and Branch Fraction Indicated

Parent

1030850
2.586R-02
2.082E-07
1.018E-14
9.048F-18
8.332FE-01
1.2758-01

GE+DD EDD

2.578B-02
4,918E~07
4.777B-14
1.0338-15
§.4038-01
1.089E-01 7,579E-02

2.559E-02
1.1408-06
2,3788-13
1.2508-15
3:494E-01

BRF (i) is the branch fraction of the parent muciide.’

QNuclide Parent BRF (i}
¢ S - B L 5
Arannns ABLAARARD
Am-241 Am-241- 1.000E+00
ONp-237 BAm-241 1.000E+00
0U-233 Am-=243" L.G00B+CG0
0Th-229 Am-241" .1.000E+0¢
0Co-60  Co-50 1.000E+08
0Bu-154 Eu-154 1.000E+00
fifffiE IIffEii IIETIILAT

ORESCALC.EXE execution time

0. 000E+00

7.120B-02
C-000E+00
¢.0G0E+00
0.000E+00
9.460E-02
2.,890E-02

TITTIILLiT

DosE(j, t), mren/yr

2.523E-02
2.312E-06
2.46%E-13
1.038B-14 1.705E-13
1.156E-0% 3.768E-03
3.905E-02 5.037E-03
Iifriifis

2.418E-02
5.535B-04
5.890B-12

Individual Nuclide Soil Concentration
¥uclide and Branch Fraction Indicated

Parent

1.000E+00
ARFERARAR
7.108E-02
2.304E-08
5.G33B-14
1.585E-18
B.293E-02
2.671E-02

' 2.34 secomds

3. 000HE+OU 7.600E+04:

7.085E-02 7.031E-02
6.201E-08 1,742E-07
4.512E-13 2.870E-12
4.267E-17 5.830BE-16
6.373E-82 3.478E-02
2.281B-02 1.588E-02

s{i.t),
1.600E+01

pci/g
4.200E+0%
6.644E-02
9.352E-07
8.210E-11
6.2350E-15 1.106E-13
1.151E-02 3.750E-G4
8.190E-03

6.935E-02
3.641E-07
1.262E-11

G147

© 4.700E+DL

2.398E-02
6.455E-06
7.280E-12
2.3638-13
1.951E-03
3.3978-03
fITTRITEE

6.590E-02
1.042E-06
1.018E-10
1.538E-13
1.942E-04
7.116E-04

CVP-2002-00002

Rev.

1.370B4D2
ARRARARER
2_067E-02
1.747E-05
5.131E-11
‘5_038E-12
T.391E-08

1-339ET°2
5.682E-02
2.822E-08
7.31I8E-10
3.359E-1z2
1.385E-G2
5.913E-07

IffTIf1ET Ii11ITIE:

o

-3.0002302 1.D0DE:D3

4.9505-03
6.832E-05
1.258E-09
6._872B-10
0.00GE+DO
o.000E+00

1.581E-02
3.356E-05
1.832E-10
4.209E-11
6.540E-18
7.442E-12

1.000E+03

- BAAARAAAD AAGAANARRE

1.371E-02
1.106E-05
1.014E-08
4.573E-10
0.000E+00
1.714E-36

‘4, 344E-02
5.429E-06
2.6278-03
2._816R-11
6.609E-18
1.5598-12
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DISCLAIMER FOR CAi__C_ULATIONS

The calculations that are provided in the following appendix are included for reference only.

~'Use of these calculations by persons who do not have. acce_ss to all of their pertinent factors
- could lead to incorrect conclusions or assumptions. ' '

Before applying these caiculations to work activities or projects outside the context of this report,
these calculations must be thoroughly reviewed with appropriate and authorized Hanford Site
ERC personnel. Without this review, the ER Project cannot assume any responsibility for the
use of these calculations. ' ' '
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" CALCULATION BRIEFS -

The foﬂow:ng calculation briefs have been prepared in accordance w1th BHI- DE—(M
Design Engineering Procedures Manual, EDPI-4.37-01, “Pro;ect Calculations," Bechtel
Hanford, Inc., Richland, Washmgton

116-N-3 Trench Shallow Zone Variance Ca!culaﬁon,_ Calculation No. 01 OONQCAfVOO41 ,
Rev. 0, Bechtel Hanford, Inc., Richland, Washington.

116-N-3 Crib Shallow Zone Pilot 'Study Sample Variance Calculation, Calculation
No. 0100N-CA-V0053, Rev. 1, Bechtel Hanford, Inc:, Richland, Washi.n-g_ton..

116-N-3 Trench Pilot Study (Variance) Sampiihg fo Support Statement #3 Sample
Design, Calculation No. 0100N-CA-V0030, Rev. 0, Bechtel Hanford, Inc.,
Richland, Washington.®

Cleanup Verification Sampling of Overburden from the 116-N-3 fo 1 16-N-1 Pipeline and
Bypass Corridor, Calculation No. 0100N-CA-V0048, Rev. 0, Bechtel Hanford, Inc.,
Richland, Washington.

Shalfow and Deep Zone Sample Des:gn forthe 116-N-3 Trench Calculation
No. 0100N-CA-V0040, Rev. 1, Bechtel Hanford, Inc., Richland, Washmgton

11 6—N—3 Crib Variance and Closeout Sample Design, Cafculat:on No. 01.00N-.CA-VOO49,
- Rev. 0, Bechtel_- Hanford, Inc., Richiand, Washington.'

116-N-3 fo 116-N-1 Pipeline and Bypass Corridor Sample Design,_ Caloulation No.
- 0100N-CA-V0044, Rev. 1, Bechtel Hanford, Inc., Richland, Washington.

116-N-3 Combined Trench, Crib, and Pipeline Cleanup Verifi cation 95% UCL |
Calculations, Calculation No. 0100N-CA-V0058, Rev. 0, Bechtel Hanford Inc.,
Richland, Washington.

116-N-3 Combined Trench, Cnb and Pipeline RESRAD Calculation, Calculation
' No 0100N CA-V0059, Rev. 2, Bechtel Hanford, Inc., Richland, Washlngton

116—N 3 Combined Trench, Crib, and Pipeline Companson to Dnnkmg Water
Standards, Calculation No. O‘EDON-CA-VOOGO Rev 0, Bechtel Hanford, Inc.,
Richland, Washmgton

~ ?This sample design calculation brief was oflginally designated for the purpose-of collecting variance
samples from the bottom of the 116-N-3 Trench. These samples were ultimately used for verification
samples i |n order to obtain deep zone gamma analyses for the 95% UCL calculatlon '
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NOTE: The calculation briefs referenced m this appendix are kept in the active Environmental
Restoration ‘Contractor preject files and:are available upon request. When the project is comp}eted the
files will be stored in a U.S. Depariment of Energy, Richland Operations Office reposﬁory Only excerpts
of the calculation brlefs are mcluded in thls appendlx

C-152
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CALCULAT ION CQVER SHEET

Project Titler ' 100-N Remedlal Acnon s - : Job No. 229 -
Area ' . '100-N Remediat Action e B Do

-, Discipline -Environmentat - : 2 *Caic No. 0100N—CA V0041 3

Subject T 116N 3 Treuch Shaﬂow Zone Variance Calculation .

Computer Program . Exccl ' _ L Prngram No. Excc}-97 o

. Comrmtted Calcnlatmn E ' -'_'Prelim;na-fy _ - ) o Sﬁper_sef}ed _

' Rev. Sheet Numbers Originétar _ R ‘Reviewer _ © Approval | " Date : -

. |Cover-1 . , IRV T 1
0 Calculanons 3 61‘}% 2/ W N R A : .

/25/0/ 1 4.3-Cenonid. ?/2_5/3{_(

Total - 4 S. W. Callison: P.G. D_b_ctor B K E_ Cook D. F. Obenauer.

"SUMMARY OF REVISIONS

Scanned N . Rev. |- 7 Date- - 'Bat Code No. .

* Dbuain Cale. Ne. from DIS.
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- }_ i.3.>‘.|...‘:E” IF_[G '; _.:H ; , ——

and Closeout‘ (DOEIHL-ZOUO-D? Rev 0}.

Given: : ; ‘
1)} Sample locations for the 118- N-3 Trench are |dent|fled on the Shallow Zone Sampke Demgn for the 116—N-

13 Trench, Calculation number 0100N-CA—V0039 Rev. 0,
-12) Lookup values from Remedial Design Fieporta’Hemedia| Act:on Work Plan (HDH!HAWP) for the 100 NR-1.

Treatment, Storage, and Disposal Units (DOE[F{L-2000»16 Revt). -
3} Gamma Energy Analysis (GEA} resuils from ana!ysts cor:ducted by Ebernne Services Laboratory

So]utlcm

Calculation methodology is descnbed in Appendlx B of DOE/RL-2000-07, Rev. 0 (SAP)yandis based on
cansultation with the project statistician (P. G: Doctor) as the SAP specifies. The Rev. 0 SAP, Appendix B,
equation B-2 (for calculation of the requ;red number of closeout vermcahon samples) oontams an error

| Equation B-2 should read: -

Ny = sigma® (2.487/(Ce-tty ))2 +(1/2)(1.645%

' Where

= required numbef of closeout venhcatlon samp!e&
srgma standard deviation. '

C. = cleanup standard or Jookup vatue from the RDR/RAWP.
1y = Mean concentranon from the vanance sample analyses,

The correct farmula wul be reflected in Rev. 1 of the SAP The Excel ROUNDUP functlon is used in the

'caiculataon to round upto the nearest |nteger

Data from attached worksheets are used to calculate the r'equired nuimber of closeout samples. Variance is.
calculated with data from cesium-137, cobalt-80, europium-152, suropium-154, and europium-155, These
analytes were selected for the varlance calctiations because they are primary contaminants of concern,
Europium-152 is not a contaminant of concarn for the 116-N-3 site, but was analyzed for by the laboratory
atlong with the other suropium radionuclides and is mcfuded in this calc. brief for completeriess. The europium
152 lookup value is from the *160 Area-Remedial Action Sampling and Analysis Plan® (DOE/RL-96-22). The
basic premise of the sampie design is that these radionuclides are the predominant components of the
contamination and are adequately repfesentative of the overal contaminant distribution for this variance
assessment. '

el N | Bechtel Hanford ne. ':'_i  CALCULATION SHEET |
41 Originator S-W. Callison A€ pae | 7]23/0i Galo. No. ‘OIOON-CA'—VOMI".- -~ ‘Rev. No. g
[ 5| Project 100N Remedial Action Job No. ¥ 22192~ Checked - P. G. Doctor Z22JCL Date . ._ .
61 _Subject . 116-N-3 Trench:Shaliow ZoneVanance Calculation-. - - I SheetNo. _/1of3 |
E. Problem: ' ' ’ : o
| 9| |Calculate the number of closeout samples recuired for 116 N-3 Trench venﬁcatlon samplmg as reqmred in
| 10| 1“Sampling.and Analysis Plan for the 100-NR-1 Treatment Storage, and Dtsposal Unlts Dunng Flemedlahon
11

Jelalsle ) - W] rofralrolnatne|mefpol i | =] 2| 2 b |
[als(als a-[zalalsldlgla&?lslglalglalﬁlﬁlo]mlalqmlmla sisleslelslzlsle]zllR)]

- |Sheet No. Contents L -~ _Topic :
1 Caleulation Sheet Summary of Cale Brief
2 Shallow Zone L Required Number of Samples Caleulation
3 Shallow Zone Formulas Spreadshe_et Fqn'm_ilas for Caloulation
Conclusmn

The required number of- samp!es ] samp[es rounded up to nearest lnteger) for each decision unit is less

than the default number (10 samples} specified in the DOE/RL-2000-07,:Rev 0. Therefore, the defauli number N
. jof 10 samples will be collected from the trench shailow zone decision unit. -
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v - Rev. 0
T c [ - o |- TIEL [ F1] 0T xw JTel "o T w8 [of P | G [RE S _
1 T oo h cALCULA'FIONSHEET o Co : : ) )
_2“ /(- Bechief Hanford, Ine, : i
. 13 joriginater - s.w.cslison SUé~  Date ?/23/0! Cale. No. ___ S100N-CA-VB0I1 - " Rew.No. o
| 4 iProject 100N Remedial Action " JobNo, 22492 -Checked . : :
|5 |Subject 116N STrenchShallowZonerVanance Calwlatlon- N
[ S i . :
[ 7| C -Evamamn oiAnaIy'licalData - T 1 1] 1
s T 1 : ) [ ] .
[ 1" [The required numbar o! sarnpfes rasnllmg from the calculation is highlighted at 1he bottom of tha p:
- [3a | |{Edchvauie is fefieciive -of the speciic analyte evaluated, i il
T 1 [Thehighest valua of the waluanons s tised 1o detarmine the required number samples as -
A compared againstthe defavtioften. . - o .
"1} .- Sampla focations are from Calculalion. 0TOON-CA-VO0A9. ; - .
i EE] 'anbernfSam:les fofrnula is from DOE/RL-2000-0%, Appendix 8. Lo L
15 | - [Decision Unit: : }Shallanone 11 N R R 7 EE S . s
16 §. -Samplesvaluesfmmcas:unﬂ.':’? coball 60 eumg_m—1&.eumpuum-154 andeumpmm—‘lSS Wysisinplvg. . 0 L o
Ry oL Consumem . o . i o .
118 ] Samgle# Sample Date Localion Coo0 (pelal . | Geasr bave. “Eu-152 (pCyg) ~Eu-154 (peva)- —ERI55 {nGUG). - .
RECI N K g R&sull . Q] MDA | Besth ] Q| MDA | Result [ Q1 MDA | Resuit [ Q| MDA ;:F!esult La} MOA
20} Look~upValue—~> L Y A Y S . R R P = S T 127
57} [ Bipads | Geaimool | 617 | 0.053 | U] 0058 | 0.043 | U {0043 | 0088 | U] 0688 | 018 JU 076 | 0060 | U 0060 69 _|
59 TEB124HE ] OR/21/5001. B-02 | 0.077 1 003 § 0048 [ I [ 0034 | 0056 | U | 6056 | 0088~} 1 | D.0BB | 0.054 .U | 0.054.
23] "Bl24H7 |- 06/21/2007 B-0B 0.049 (U} 0049 k D046 LU 0096 L 01 {Ul 01 | 036 | U} 616 | 041 | ] 041
2¢| [ _otzdHg 062172001 B-20_| 0028 YU 0028 [ 0.023 [U| 0023} 0.068 1 U} 0068 | 0059 1 U | 0.098 ] 0079 |.U | 0079
{1 T Bi2dH8 | 08/21/2001 B1i0. | 005 |10 005 {1 0.038 [ 0097 |0 | 0097 | 0aF LU | 637§ 0077 | U | 007
E - UB12440 ) 06212001 823 . J 003 Ut 003 10028 10 0:.028. §:0:.072 J Ut o072 012 LU 032 1 0076 1 Ut 0076
[ 27 ] T Bigadl | . 06/21/2001 B-05. | 0.215. D029 ] 0.168 |- 0026 | 0.053 ] U 0053 | 008.1U | 008 ) 0046 | U4 0:046
(28| Bieadz | O62i200r - | B.21 | 0,089 1 0023 } 007 | J| 0025 | 0052 | U | 6.052 | 0.0/ LU} 067 | 0068 | O | 0068
El E124J3 1 062172001 528 | 0438.| | 0030076 § &) 0025 |- D057 | U | 0057 f 0:095 | U [ 0.095. L 0081 | U| GOBT
0 — Bi2434 Dar2i/2001 | B-06  § 0058 U [-0059 | .005 [ 0. 005 1017 U} 041 F 037 U F 047 | .01%, J O] -0a1
fat] T Bizals O6/2iz00l F B07. 4 0092 U 6022 ) 002-| U [ 002-] 005 U] 006 | 0074 ] O ) 0074 | 0.061 U | 6.061
“Ia2] | Bi2dde 052/2001 __J B-15 ] 0043 1 UF 0043 0044 Ut 0.044 1 0098 J UL 0088 | oI5 [ U 015 [ a1 fO) -
=81 | _BEam 06/30/2003 | B04 1 2E5 | Gf7 | 238 1 1 61 4 037 | U} 017 1. 02f {U[-091 1 01 LU
[34] | Bizaje 06302001 | B2k 0,363 | | 0.065 | 0079 .U | 0079 . 002 Ui 012 | 0184 0] 618 | 043 LU}
fast. "BiZ4Jg ] 06/30/2001 - | B-16_|. 01864 |- 0066 f 0894 | | 0062 | 0.0 _J U [ 041 | 015 [U.| 035 | 041 }U
2 3124K0 T 0B/30/2001 - | - B-14 031 [ U] 0,031} 0024 | W | 0.024 {0062 | U | 0062 | 0.084 } U 0084 | 0.074 | .
37} [ TBiZaKt | 06/a0/2001 B-26 | 0.052.1-U |- 0052 ) 0049 J-U | 0048 £ 0t 1 UL 01t | G19. f U] 019 | 015 [ U
i8] | eizaxz | 06302001 —B11_| 6033 | U | 0.033 ) 0025 J.U 1§ 0025 |- 0.06.| GJ 006 | 6.088-| U | 0088 | 0059 § U
= TBi24Kk3 | 06E0o0l | B12 | o4l | U] 0041 § 0051 L U] 0.031 | 0.08¢ U | 0084 | 013 |.U.]. 033 [ 0084 0]
140]- [ Bi24Kd 0630200 | B3 022 | } 00431 6184 | | 0045 | Goel | Ut oot | 0f5 J U 035 | G061 [T
A " Bi124K5 T O6Ta02001 B-01 | 0057 § U} 0,067 § 0041 |0} G041 | 0.079 | B L0079 | 094 | U] 034 | 0098 | U.|
- Fazl. "B124K5 - 063012001 BO3 | 0074 {U] D074 § 026 [ U | 026 | 014 [ U] 0614 | 022 J Ul 022 § 616 | U]
. [a8} . {~. Bi2aky | _oeHoeo01 | B28 | 0o8.] | 6098 f. 006 |4 | 0038 | 0087 | U:}.0.097 |. 043 | U} 643 § 0089 [U .
(44| " B124K8 . 0E/12/2001 B27 | 0025 | U] 0025 ] 0021 % U ) 0:.02¢ | 0.048-) U] 0.046. ) 0.079. | U} D079 § 0.062 | U
(25t [ Bioakg | Ganaeo0l | BA0 } 6523 1 |..0.0%6.| D401 |} 0044 }.0083 | U 0083 4 0.41. L& [ 001 | 0i2 j-0.
‘t48] [ B340 06/12/2001 -1 B-18 004. 1 U 004 [-0036 V| 0036 | 0.087 | UL 0087 1 012 F Ui 012 ] 0313 Fuf
{47] ~Bizdli " OGM2/2001 B-09 | 06431 U] 0043 1 0.038 [ 1§ 0034 | 0076 | U | 0076 | 042 | U] 012 Ethg
- [=8] _Biz24t2 ] 06M2/200 B-25 -} 042 | U] 012 ¥ 6052 J 0| 0052 | oy T o] a8 f UL 078 -
[49} |~ Bizais 06/12/200 B9 0077 0:025 ] 0042 }-J | 0022 ].0.046 ] U] 0,046 |. 6475 | U] 0076 il
N E 0671272001 “B-22_ | 0068 ] | 0.035 } 0033 | U] 0033 § 082§ U]-6oB2 |- 031 J U1 0411 ol
551 [Meanez—co————p ) T Joira L. ] b err {1 .. JToosal ] (o330 [ - - Tooedf. J - -
t53l . [Stendard Deviation=> F 0.258 I “ladm i } b oode i | oda fF - toges | ]
541  [Namber of Samples> 3. i ~F a1 _ CE T 31 I RS
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CALCULATION SHEET

1
1 S Bechtel Hanford, Inc.
Ed_rig_inatu'r_ S.W. Callison  SUW e~ - Cate. No,_0100N-CA-V0041 ./ ' Rev.No.. . ¢
| 4 [Project 100-N Rermedial Action - - Checked P. G. Doctot- e natew _
| 5 |Subject 116-N-3 Variance Cajculation - B R Sheet No. tral
|7 | [Statistical Evaluation of Analytical Data
g - e -
9 | [The required number of samples resultmg trom the cak:u[anon is hlghhghted at the bottom of e page
|10 |, [Each value is feflective of the specific analyte evaluated. -
E' The highest value of the evaluations Is used io determine the requwed number sampies as compared agamst the defau}t of ten
12 | “Sample locations are.from Calculation 0100N-CA-V0039. )
1 15] Number of Samples formula |sfrom DOE/RL-2000-07 Appendle .
14 [ RN
(15 | Dec;slon Umi. IR Shal[owZone : S R “F - -
E Sampies values from cesmm-137 coban-so europlum-152, europ:umﬂﬁd, and europium-155 analysis in pCifg.
17 B L ¥ 1 R ] '
- [18] [Sample® ‘Sampie Dale Locgion | o-SD;(pCLIg)
REI : “f Result | Q@ ] . MDA
20} Look-upVaiueﬁ=>- R i A ) L :
[21] [ Bi2aHs | _06/21/2001 ] _B-17  |0.058 U [0.053. ;
| 2211 B124HS Soeet2001 L B-02j0.077 Tk - J0.03T
23| | Bi2ads | 06/21/2001 | -~ B-08 _ [0.043 ] U __ [0.049
241 | B124H8 | - 06/21/200%1 | .T'B-20  ° [0.028. 00 40028 0 ol
“[25].] Bi24H9_| ~ 06/21/2001 2B-10 - J0.65 IR
-[26] [ B124J6 | 06212001 -| B3 §0.03 .. U [0.03
| 27| [ B124J1 | 06/21/2001 | .B05__ §0.215 - | 10029
28 B124J2 ] .08/21/2001 - B-21 .. fo.oeg b 0.023 - |
|28} {B124J3 | 062172001 | _ B-29 0488 .. [ . {0.08
30| {.B12444 (06/21/2001 | B-06 . Joose [ U “loose .
[31] {B124s5 | 0672172001 | - B-07  Jowoee | U [0.022
[52].| Bi24J5 | 06/21/2001 | - B-15  J0.048. | U . [0.043 :
[33}| Biead7 | 08/30/2001 | BG4 e85 | 0.07 i
{341 | Bi24J8 | -06/30/2001 - | . B24 0163 | " 10.085 5
1850 Bi24J9 | O6/90/2001 . | B16  loies . | .. l0.066 . .
{36 | Bi2aKo | 06/30/2001 |  B-14 _ fo.031 | .- U __ [0.081
S 137]. | -B124Ki . | - 06/30/2001 1 . . B-26 - - ]0.052 YT 10082 - :
(38| |- Bi24K2 | 06/30/200%_ |  B-11_ [0.033 U 10,038
39| [ Bi124K3 [ 0e/30/2000 | B-12___ [0.041 U 10041
1401 Bizd4ka | 06/30/2001 | B13 - j0.22 . 10043 | A
AT 1 B12dKs | 06/30B001 { . B0 [0.057 U j0.057 . ko
142] | 'Bi24K6 | . 06/30/2001 | 5-03__ [0074- U o574
|43} | "B123K7 | -06M2/2001 |- - B28_ [0.08 . | - |0.088
[44} | Bi24KE | -06A2/2001 I B27 _ [0.025 U o8
145 ] t B124K9: | . 06/12/2001 - B8-30 ' |0.523 : 0.036
48] | _B124l0 06/12/2001 8-18  10.04 U 0.04
47 | B124L1 06/12/2001 B-08 0.043 3 0.043
48 § B124L2 06/12/2001 B-25 0.12 U Q.12
| EE B124L3 06/12/2001 . 8-19 0.077 - |~ 10.025
501 [ Biz4Ld 06/12/2001 5-22 0.068 0,035
51 ] e
(521 [Mean==s——====> =AVERAGE[E21:E50] -
153} [Standard Deviation=> =STDEV(EZ1:E50)
54

Number of Samples> . =ROUNDUP{{{E5342)*((2.48T/E20-E52)}42)+1.353),0)
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CVP-2002-00002

Rev. 0
- CALCULATION SHEET.
ssnwoen]|  Bachtel Hanford ing, . oo . oo R
Driginater  J. £ Themson =7 Date q/fs’ﬁ;— Calc.No. - -~ CI0ONCA-V00S3 Rev. No.
Project J100-NR-1 TSD Sit : ) - JobNo. 22192 Checked - : Date:
Subject " _116-N-3.Crib Shai]wr Zone Pilot Study Sampie Variance S Shest No.

1 Smtustucai Evaluation of Analyﬁcal Data

2

* The required number of sampies resulting fmm{he wlwlaimn is highlighled at lhe bottom of the page.

- 4 Each valie is refiective of the specific analyle evaluated, -

s The highest value of the evaluations is used to determine the reqmred number of samples as eompared tothe default number of fen.
¢ Sample lecations are from Calculation 0100N-CA-V0D48,

.7 Numnber of Samples fnrmulas are from the SAP, Appendix B (DOE-RL, 2005)

o
o=z

20f3.

1D|Decision Unit: Shaliomew T B L : 3 "
"|Sample values from GEA analysis . RN . ST - Constituent -~ -
3] Sample #I Sample Date I ’ - St ) Am24q I:_) Cs137 ja | Euis2 jai Eufss Jg
- and Time . ation: . —— i - ny - —— -
*s|Look-up Value ====: I il £
w B14601. 7 3/13/2002714:57 u uj- 023 Jul U
- 7| _B14602. | 3/13/2002 8:55 | Shallow Zone sample point: VSZ-02 U s, 23 |of U
1 _B14603° | 3/13/200213:28 | low Zone sample point: VSZ-03]° 621 [U U U )
w] B14604 | 3M14/2002 8:52 low Zone sample point: VSZ-03|  0.659 Tul~ I Ul U
| B14605 | 3M3/2002 13221 | Shallow Zone sample point: VEZ-05]  0.033 - U K K 1] 1]
2) 514606 | 3/18/200210:33 | Shallow Zone sample point: VSZ-06 .22 . U U] 01 1] U
=| B14607_| 3/3/2002 13:35 | Shallow Zone sample poink VEZ-07 07 TUL 0. ul” o2 1] u
‘= B14608_[_3/1312002 0:48 | Shallow Zone sample point: MS2-081 - 0.23 . [U] 0. Ul 030 Ju qu
2] B14609 | 3/13/2002 1000 | Shallow Zone sample point: VSZ-00F 016 - |U| 0071 [0| 0.058 JU| 012 JU] 0.1 U 012 (U
=] B14610 | 2/14/2002 8:57 ; Shallow Zone sample point: VSZ-10 32 - [U] 8100 U] - 0139 019 Ul 0.2 1 02 .1U
= B14611 | 3/18/2002 10:25 | Shallow Zone sample poink VEZ-11} 0.04 - |U|  0.142 1. 023 007 U] o091 (U} 0064 i)
@} B14612 | 3/14(2002.8:25 | Shallow Zone sample point: VSZ-12| - 0062 {U]  0.083. - |Ul° 0.076 .| U| 0170 (U] 024 JUl_ 0.14 1U] -
»| B14613 | 3/18/2002 10:37 | Shaliow Zone sarnple point: VEZ-13] 014 .. (UL - 0.057 1Ul_ ©0.201 0098 jUl 016 TUf: 041 "] U
=) B14614 | 3/14/2002 8:44 | Shallow Zone sampie point: VSZ-14] _ 0220 {U 0.15 JUl 013 JUl--024 Jul 838 (0] 023 U
wf _B14615 1 31412002 8:10 | Shallow Zohe'sample point: VBZ-151 041 . (U] 0.841. | 0.757 008 JuUl - 0083 {ul 0o7 ‘JU /"\\
* 4616 | 3/14/200Z 8:32 | Shallow Zone sample-point: VSZ-16 . 0.672 - LU}- 0:679 |G| 0.078 JUG| 018 U 026 (U] 0146 U
@ 4617 | 3/13/2002 73:17 | Shallow Zone sample point: VSZA7] 046 Jul 344 1 | 8240 |- 033 Jul 027 [ul. o028 JU \._,j
=)_B14618 | 3/13/2002 15:00 | Shallow Zone sample point: VSZ-18] 0631 |U[ 0.042 _|U 033 UL 0078 JU] 044 Ul 0048 |U
3 B14619. + 3/118/2002 10:30 | Shallow Zone sample poigt: VSZ-18) 0.0 _JU| 0022 fJ| 0044 [ J) 0.028 JU 0.05 (U .029 -FU
e B14620° | 3/13/2002 13:06 | Shallow Zone samiple point VSZ-20f _ 0.12 U] 0.23t | 0.187 0.073 Ul 0.099 (U} 0.075 i\
| _B14621" | 31372002 10:05 | Shallow Zone sampie point: V6Z-21 | 0.014 |0l 0.015 [0l 0.010 | U] 6024 |0l 6.054 Ul. 0041 JU
w)_B14622 | 3/13/2002 13:00 | Shaliow Zone sample point: VSZ-22 041 (U] 0.708 0.372 626 JU] 036 [ujf 016 -{UE
o B14623 ] 3/13/2002 13:12 | Shallow Zone sample point; VSZ-23 032 U] 0170 Tuj 0084 jU| o048 Jul o Ui 02 U
- = B14624° 1 3/13/2002 8:44 | Shatiow Zone sample point: VSZ24] 0.15 _ [U] _ 0.108 4 _0.214 611 Jul o Ui- 612 1d
| _B14625. | 3/13/2002 13:38 | Shallow Zone sample point: VSZ-25] 0.08 __|Uf - 0.774 | | - 0.30¢ 02  JUl--633 TiH 012 U
+| _B14626 | 3/13/2602 13:23 | Shallow Zone sample point: VSZ-26 [ - 0.26° . |U 434 -0.068- | J 015 U .24 . 1 U D.16 L
« _B14827 | 318/2002 10:20 | Shallow Zone sample point: VSZ-27| 0052 |U) . 0.276 | | 0618 004 U] 0053 (U] 9041 [U
“} B146828 -} 3/14/2002 8:36. | Shaltow Zore sample: point: VEZ-28 ] .0:058 - {UF - 0.075°_J Ul . 0.063 (U] 015 U 0.2 jU 0143 U
v _B14520 | 3/14/2002 14:53 | Shallow Zone sample point: VSZ-281 012, {U} . 0091 |0} 0.052 {U} 043  [Uf Sjube 1 iy
+] _B14630 { 3/8/2002 10:48 | Shaliow £one sam’ point: V8Z-301 ° 0.1 “}U 1.7 | 0.518 (0.036: [y 0.048. U 0078 |U
]Mean : 015 | D46 0.63 1 014 0,19 0.13
<IStandard Deviation (S! ==========> : b et e art p P 150 T 1 0,08 _ 010 | 0.07
e (5%) . . 1645 1. 11645 | 1i-1645 | -} 1645 |- 1 1845 | | 1645
ol (O%) ==== = : === 0.842 |- 0842 0.542 0.842° 0842 1 | 0842
R L T L e e —————— C2 [ - 2 2 2 2
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: CALCULATION SHEET ' -
Bechtel Hanford Ina
Originator J, E-Thomson Date 57/1‘3/9% Cslc. No, OI00N-CA-YO0SS R No. 1,
Project 100-RR-1. TS0, Sites el

dub No, 22992

Subject 118-N-3 Crib Shallow Zone Pilot Shudy. Samgre Veriance

Statistical Evaluauon of Analytical Dita

o The requires number of semples resuling from the caleulation is hghfighted st the bottom of the pége.
satees  Each value is reflective 'of the spedific analyte evaluated.
me:  The highest value of the évaluations is used fo determine the required number of samples as eompared to the defamt number of ten.
f<satoes Sample locaticns are from Calciiation 0100N-CAVDD43,

sa+i  Number of Samples formulas are fom the SAP, Appendix B (DOE-RL, 2000).

12
[
14
rlc"_
iﬁ_:smsu -

17 e {Dedision Unit: Shallow Zone Constituent
Emvm- Sampie values from GEAanaljrsis
| 20 J-saten Sample # ' Sample Dite ard Time- [ Location _ i
.29 f=saa0e:

© 22 bssetan CookupVale e S A4 =

153l | B14B01 ] S/7a2002: 2.57:00 PM_] Shallow Zone sampie point: VSZ-01 0,05 U
24 f-vose | B14802 | 311372002 0:55:00 AM | Shallow Zone sample point: VSZ-02 _ [0.3 u
[_zg;mr B14608. | 3/10/2002 1:2900 PM_} Shiallow Zone Sample point, VSZ-03_J0.21 U
196 |-secses | B14604~ | 3/14/2002 8:52:00 AM | Shallow Zone satmple point Voz-03_$0.059 U

77 {seamer 1.B14605 | 311372002 122100 PM. Sha‘ﬂowZor'lesample point VSZ.05 10.033 U-
IE =i | B14606 | 3H8/2002 10:33:00 AM | Shallow Zone sample point VSZ-05_]0.22 1]
I 26 |snases | B14607 | 3/13/2007. 1;35:00. Pﬁ_i Shallow Zone samplg point: VSZ-07_0.07 u
| 30 }sasr | B14BD8 (| 3713/2002 D:48:00 AM- | Shallow Zone sample point: VS2Z-08 - ]0.23 1]
| 37 Jamée | B14609° | 31372002 10:00:00.AM_| Shallow Zone sample pomt: VSZ-08_[0.16 7]
32 {sseares | B14610 | 3/14/2002 B,57.000AM. | Shallow Zone sample point: VBZ-10_10.32 U
|32 jionin |- B14611 | 27182002 10:25:00AM |~ Shallow Zone sample point: V211 _ [0.085 u
|34 |-sacae | B14612_| 31472002 8:25:00AM | * Shaliow Zéne sample point VSZ-12_|0.062 o
V38 batus | B1ABTS | BI18/2002_10:3T00 AM | Shallow Zone sample point VSZ-13 |04 u
| 36 [-wases | BI4E14 | 3/14/2002 5:34:00 AM | Shallow Zorie sample pomt: VBZ-14 - |0.23 1]

. I'87|users | B14615._|- 3£14/2008 £:10:00 AM |- Shallow Zone sample poink VSZ-15_ 031, 1]
{36 ey |_B14616 | 3/14/2002 B:32:00 AM._| Shallow Zonie sample point: VSZ-16_|0.072 [u
- [35}sisom | BI4E17. | 3572002 1-17:00 PM- | Shaliow Zone sample point VS2-17 046 ul.

40 ] =saiey | B14GAS 1 . B/13/2002 3.00:00 PM Shaillow Zome ¢ : ponk VSZ-18 _Jo.031 K

£1 fsainr |_S714518 " |"3/1812002 10:30:00.AM | _Shaliow Zone sample point: VSZ:78 15.016 U]
E:ﬂwu B14620 .| /52002 1:06:00 PM_ | Shallow Zane sample point VS2-20_[0.12 U
143 beoncs | B1d621 . 3/13/2002 10:05:00 AM_| Shaliow Zone sample poink VSe-21 |04 i
(24 Jesncons. | B14822° | 5/1372007 1:00:00:5M . | “Shallow Zone sample point: V5Z:32 0.1 u
| 25 [-snaen | 1B14623 ¢ 3/13/2002 1:42:00PM ] Shallow Zone semple point VSZ-25_j0.23 u
26 Jonions | Bta602 | 311 3/2002 :46:00AM - Shallow Zone sample point: VSZ24 045, 1]
147 boueei § (B14625 | 3/13/2002 1:39:00 PM - | Shallow Zone sampie coint: V5725 10.08° EI
| 48 |-saow | B14626 | 311372002 1:23:00 PM | Shailow Zone sample point: VSZ-25 §0.26 5]
[ 49 |smeir:] B14627 - { BM8/2002- 10:20:00 AM | Shallow Zone sarmple point YSZ-27._}0.052 ul -

50 saaes | BY4E28 1 3114/2002 8:35:00 AM | Shallow Zone sample poink VSZ-28 10.058 - 5] -
[ 51 fesnsons | B14625 ©| 2H4/2002 2:53:00PM_ | Shailow Zone sample point Vez-2s_ 012 U
[ 52 |sisric, | _B14B30 | 31182002, 10:48:00 AM._| Shallow Zone sample peint VEZ:36 0.1 u
| 33 e « {Miean '- AvERAGEEEEE 1]
| 54 {-sagser. $5Iandard” Toviahon (O} —=me=——a=——siz> =57 DEV[E23 ESZ}

| 56 fansent }g(s%) 1.645

| 56 [-sass41 JB (20%) > 0.842

; - L -ROUNDUP({(E54“2)"(((

’ Number of Samples ===s=r===ss=—mc==> ES5+EEBIES22-
57 [ssaserr ES3))*2)+0.5E55"2).0)
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Subject  116-N-3 Trench Pilot Study (Vanam:e} Samplmg to Support Decision

- Statement #3 SampleDes1gn

Computer Program. Microsoft Excel . Program N_u._ 9_7_’ XR-_2 _
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ol =7 ] CoRe
SUMMARY OF REVISION
T N VR Y —— ' November 1995

DEGL-437.03

-C-181




|
!
}

- CVP-2002-00002

Rev. 0
- |Cale No:"0100N-CAVO030 - - Rev. No. 0
Originator; 4, D. Ludowise Date: "~ (83072000
Checked: 0L Date; - ®j2njoly .
Project: 100-NR-1 TSDY Remediation JobNo.:- T 252
. -{Subject: 116-N-3 Trench Pilot Study . SheetNo.: - T ofB].
.| (Variance} Sampling to Suppori Decision Statéinent #3 Sample-Design’ -

Calculate the coordinates of lecatiops for c:;_néluc_tjng a piiot study for variance .an,_élysis in thie 116-4-3 Trench #ér the -
requirements of the Sampling and Analysis Plan for the 100-NR-1 Treatment, Storage, and Disposal Units Diring
‘Remediation and Closeout (DOE-RL 2000).

Sechon 3217 of the Samplmg and Analysis Plan forthe 100-NR-1 Tmaawen! S!orage and .Dasposa! Unﬂs Dunngr
Remedaahon ang Closgout (DCJE -RL. 2000} reqmres the folluwmg .

< 3p samp[es fo be coﬂected for a vanance anarys:s “from the boﬁom uf the 116—N—3 Trench excavahon
* Asimple ranclom samplmg method -~ :

3 ingnmg;j;m' e Informsation
The coordinates of the comers of the botiom of the excavation:
Washington State Plane
‘Coordinates {(meters)
Easfing Nortiing
571,961.49  149,627.85
571,971.01  149620,19°

572,115.38  140,800.53
572,106.87. 149,808.20

Field meastremients will be accurate to ﬁ_r_iihip 1 mieter” -

. &. . Ré Eg.' rences

Stewart, 3., 1994, Caloulus, 2 ed,, Brooks/Cole Publishing Ce., Pacific Grove, Cafiformla,

DOE-RL, 2000, Sampling and Analysis Plar for the 100- NR-1 Treatment, Storage, and Disposal Units During
Remediafiort and Closeout, DOE/RL«ZOOO—O? Rev. 0, U.S. Department of Energy. Richland Operations Ofﬁee.
Richland, Washington.

 Coordinates ofsamp!mg focations can be caloulated by using the procedure outlmed in Section A1 of
‘Appendix A of DOE-RL (2000):
\ 1. Geherate a sel of coordinates (X.Y) using the following equations:
X = Xoin + KngeXmin RND . (Eq. 1) -
¥ = Yo + (YeanYoin) ‘RND (Eq. 2y

where RND is the next unused 'rand.om number between 0 and 1 in a sequence of random numbers,

2 If (XY} is Iocated oulside the sample area, returh fo step 1 to generate another random coo_tdil"!ate;
Qtherwise go o step 3. :

C-162
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Cale No..- D100N-CA-VOD30 - Rew.No.: 0
Originiator, - J, D. Ludawise "~ Date: ~DB/30/2000

T i|Chedkedi0n Rahler - oty Cof Datel  — Rmjed
. |Project : 100-R-1TSD Red‘ledlatlurf Job No.: LT
~.|Subfect: 116-N-3 Treinch Pilot Study . SheetNo.: 2 of6

| Natiancey Samping 1o SURpoN Detision Stelement #3 Sampie Design

3 Deﬁne %.Y3) usmg the following steps
: : ‘a. Rounclxto the-nearest unit that can be. located easily in the field; set this to X‘
b.. Round Yto !he nearest umt that can be located easily in the field; set this to Y'.

4, Contmue o generate the next random coord:nate %, Y,}

The sarnpling coordmaies are calouisted with resped 1o a french coardmate sysiem descnbed as follows; -
* The origin of the rench coordinates is establl shed as the southeastem comer of the
trench at Washington Plane Guoordinates E571971.01 N149520.19.

* The X-axis paraliels the long: axns of the trench -
* The Y-ads paraliels the shiort ais-of the trencl

The french coor_dinété system'is sh'_own-on Figure 1.

The trench space coordinates of the 4 comners of the trench are caleutated from the Washingtor Plane
coordinates usmg the Pythagorean Theorem. Results are shown m Table 1.

Table 1. Coordinates of Exca\iation Comers

Thé minimum and makimum X values are.

X,

Kemax

0.0
23164

‘Washington State Plane Trench Space
Coordinates (meters) “Coordinates (meters)
Easting ‘ Northing XY

571,961.49] 149,627.86 ©D.0n) 12,234

571,971.01] - 148,620.19 0.0 0.00,

572116:38] 140,800.53] | 231.64]. - 0.00]

572,106.87). .149,808.20] - [ 23164} . | 1222

The minimum and maximum X values are:

Yin

Yorax

0.00

_d223
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~ FIGURE 1. 116-N-3 TRENCH

(NOTTOSCALE) B

" 149,900 -

’ S N 149808.20 : E
149,800 : ' ¥ ﬁ“mgmrm._'

NORTHING

149,700 —
TRENGH
Y-AXIS

Y
L

E571961.49
N 149627.86
149,600

571,900
572,200 L.
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. ¥{Variarice} Sampling to Support Decision Statement #3 Sample Pesign

The values for X; and Y are calculated using Equations 1 and 2. The Microsoft Excel (R) RANDQ function-was:
used fo calculate values for RND. The resu[ts are-shown in. Table 2,

Tab‘ie 2 Samp‘img Loca’aons n Trench Spaoe Dnordlnates

Trench Space Coordinates,
) : : . Rounded to the Nearest
_ Random Number=RAND{} . . - Meter.
_Sample. |  For Cakoulating X For Galcufating ¥ - .

Ne. Coordinate Coordinate X Y oo
1] 0.3037640661678130] - 0.0126354176831451) - . -~ 70) -0
21-'0.3378791310067840). 0.5530726176227760} . 78 . - 7
3] 0.04250467328658184] :0.6497233408434580 1ol B
4] 0.1443458126122280] 0.8315526646875980] oo 83 10
5| . 0.8900463008331550| - 0.3619400824116270} . 206} . 4
6] - 0.524B763645624700] (.3221055840800700 181[ 4

-7 0.5906262502026210] 0.7518186289388350) 37 )
- 8| . .0.8220818083017920| .0.8767663318949220] - 190} - 11
8- 0.93347254003039801 - 0.84514263854127901 . 2161 ¢ .10
10} 0.3571801139056480| 0.0772256673687724] - .83 A
11l 0.6446062385350620} 0.88219565284328601 ° - 149 ik
12| 0.0018335739079864( ~0.21808563503348370] L S
13} '0.5085438304387770)  BOA2HSD0S07227BI20) - D C 4
14} ©0.2497800848270620]  0.3015410685796800] 58 Al
15} "0.6461625031320400] 0.1732702686025660 150} v 2
16}, 0.898653494580506090) O 7051297515791250) 208, -8
17] 0.29061725856277601 -0.-3634235414756450 67| -4
18} - 0.3539278323089380] - 0.9765681158967120. a1 . 12
191 -0.0867932216074303] 0.60755640685730180, - 20/ -7
. 20% . 0.0227959536088367( 0.0003873523850657| -5 !
21f - .0.9059076137303610| 0.1300014458785960 210 2
72| 0.9555260736042630]" U.4417356513575370 7 g
23f 0.4971589853214320(. 0.8097218417857530} 115} =10
241 0.4895351773781380]  0.9353089416508910 113 bk
25: 0.7014433472258070f 0.0864401046465249 - 162 1
26}: 0.1395047335205640] 0.1712045054612950] 32 -2
27| '0.6147035353822130f 0.2147479887117570 42} ]
28] .0.2513241381648290{ 0.4656879167813850 58 &)
29} 0.7323577099863660] 0.6863967760267900 170 9
30} 0.5240850455741980) 0.0541404051947544] 12 1
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The coordmates in Table 2 nesd to be converted to Washmgton Plane Coordinates. Th!s conversmn IS N :
accomplished by rotating the X-Y axes into the Washington Flane Coordmates. : T

' ltxandy are the Easting and Northing valued, respecnvely and X and Yare the trench spaoe coordmaﬁes then -
the formulas for conversion are provided in Appendtx E ur Stewart (1901): : :

x= XGOS(B) Y-sin{®) - _ (_Eq. 3)
v = X sin(g)+ Y cos(g) - o . ) (Eq. )

- where @ is the angle of ratation as shown in Figure 1.

8 is caleutated from the formuila:
g= amﬂ f(Yz'Y 1)"(*2"‘1?1

Using the cunrdmates of the southeast and northeast cumers of the trem:h excavatlen
&= arctan [(Yz*y1)f(xz-x1)3 : :
= arctan [(149 800,53 - 149,620, 19) I (572 11638+ 571; 9‘11 01)§ _
_.= 089 ‘Tadians of S 5118 degrees - ) ST

Because the angm of thetrench coorﬂma!e system and the Washmgton Plane Ceordma!e system are not the same pomt
equations:3 and 4 need to Be adjusted by thss dﬁerence

x= Xo+ X'cos(d) - Y'sin{@) TR R '. T Ea s

|y =Yo+Xsin(@) + Y cos(@)-. B {Eq.8)
wher@ Ko and Ygare the Washmgton Plane ccrordmaies of the origin of the h’ench space coordingte - /‘\3
system, 571 710 and 149,820. 19 meters, respect:ve’ly Tha results, usmg equahons Sand 6 are shown in Table 3. . ) u

)
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Table 3. Sampling Locations in Washington Plan Coordinates.

Trench Space Coordinates,.| Washington State Plane
Rounded to the Néarest | Goordinates, Rounded to the
Meter - " ‘Nearest Meter
Sample No. X . Y- Easting |~ Norihing
1 70 o 572015 149,675
2} 78l 7V E72,015] . 149680
3 10 8] 57187 149,633
4 33 10| - syiesal. tagesal
5 206| 4] E72,087F 149,783
3] 191 4 572,008 149,771
7 137 9] 572,050 149,732
& 180 R 572,082 . 149,775
3 218| 0] . 572,000 149,795
10 83 1 572.022| . 149,685
1] 148 i1]. 572,056] @ 149,743
12 - g 3] or1,989] 149,622
13| 139 4l 572088f 149731
14 58] 4 572,004] 149,668
15 15G 2l . 572084 149,738
16 268 B 572085[ - 149,788
17 &7 2 572010} 149675
18 91 12}, - 5720190 145,699
1§ 26f 7 571,578 149,640
20 - §] i 571,973 149,625
21 LT 2 572,101F. 149785
22 221 5 572,106 149,705
23 115 10| 572,035 148,716} '
24] 113 11 572,083 - . 149,716
25 162 K 572,072 148,747
26 . a2 E 571,990f . 149646
27 142 3 572,058] -~ 149,733
28/ 58} & 572,003 149,569
29 170 ] 572,071 149,758}
30 12 i - Br2pas] - 149715
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Originator_N.D.Clapper NDO Date L, Calc. No.0100N-CA-VO048_ Rev.No,__0 |

Project 100-NR-1 Remedtal Actlon Job No. 22192 Checked 4. Ludownse %Datez—z )-8 2

Subject Cieanup Venf'catlon Samglmq of- Overburden from the 116-N-3 to 11G-N-1 Plpeime and Bypass COmdor
‘Sheet No, 1Tof § e _

1. Purpose
Calculate the coordinates of cleanup. verification samples for the overburden stockpifes assnclaied withi the $16-N-3 to-116-N-1 pipeline and’ bypass

corridor per the requirements of the Sampjmg and Analysrs Pian for the 100-NFR-1 Treatment Storage, and DlSpGSEf Umts During Remed:aﬂon and
Cfoseaut (DOE—RL 200{))

> Resuits Symma

10}Based an this Calculation, ten sample locations arc identified for the ovérburden stockpiles (See Attachinents).

" 19|Contants

21| SheetNo, Tille Topic/Conents

2z - Cover - Caover

23] 10of$  Calculation Sheet 1 Purpose, Results Summary, Contents, and Attachments

24} 205 Calculation Sheet 2 Requirements; Given/Assurried Infom-;anon Refererices, and Calcutahuns
25) 3of5  Calculation Sheét 3 -Calculations (Conbnued} : Lo

26] 4of5  Calouation Sheet 4 Calculations {Continued), Figure 1.

27] 5of5  Calculation Sheet § Calowlations (Gontinued)

28
29
30
31}Atischments
32 o
Number of
33| Sheels © Attachments  Topic/Contents
34 2 " Aftathment A Sample Localions in Stockpile Space Courdinales
35 1 . AttachmentB  Sample Locations in Washington State Plane Coordinates =~
36 e Attachinent C  Map of Waste Site With Sampié Locations .
37 . ’
35
39
a0l -
41
42
43§
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45
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Bechtel Hanford, Ine. CALCULATION SHEET

Originator N.D:Clapper - /N/< pate. 7/ iiszGale. No., O100N-CA-VDO43 Rev: No.

Project :100-NR=1 Remedial Action "Job No." 22192 Checked J. D. Ludownse Date 2 2;9 »‘DJ»
' Subject Cleanup Verifi catlon Sampimq of Overburden from the 116-N-3 1o 116-N-1 Plpehne and- B\mass Comdor
SheetNo.20f5

3 Sechun 3.2.31 of the- Sampling and Analy'sas PIan for the 100-NR-1 Treatment, Starage, and Disposal Linits Doding
4 Femechation and Closeout (DOE-RL 2000) reguires the following:
5 ' * Use the number of sampfing locations determined from the 136-N-3 Trench or 116-N-3 Cn'b variance calwlaﬂon (worst case results).
B * Use randomly determined sample Jocabons : . :
&l4. Gweanssumed Information I : R : :
g Assume the 116-N-3 Trench o 1 16-N-3 Crib vanance calculation wilt detenmne that coflection of 10 samples is reqwred (Note this
40 _' caiculation will be Tevised if he worst case varance calculation requrres more than 1053mples ) )
11
12 The coordma!es of the cnrners of a rectangle that encmsas the overburden stockpﬂes (desugn rectangle)
] \a'\a’ashlngton State Plane -
3 Coordinates (meters),
14} Easting = Northing: -
18] 571,830,46 149,597.85
18 571,245.33 ‘449,'664.3‘.1-
17 - .571,533,16 '149,739.07
18} 57151724 14967261
19 . S T _
20 . Field measurements should be accurate to within 1 meler.
s ' ) : )
" 22)5 References
24] . Stewart, J., 1921, Calcwlus, 2 ed,, Brocks/Cole Publishing 